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commission members and staff:
This Level II Water Development Feasibility report describes the
analyses and recommendations in the third and final study phase.
The Phase I report dated August 5, 1989 proposed a rural service
area southwest of Douglas and presented a feasibility investigation
of potential well drilling sites.
After the 1990 legislature
appropriated funds, an exploratory hole was drilled in the Casper
formation.
A 1000 gpm pump test documented the presence of a
prolific aquifer of high quality water.
When the well capacity was found to exceed the needs of the
Ridgewater area, the City of Douglas became interested in surplus
flows. Accordingly, the Phase III report incorporates Douglas into
this water development project.
After the Phase II investigation projected ground water supply and
water quality, our primary objective was determining the most cost
effective water conveyance system for the city of Douglas and the
Ridgewater Improvement and Service District.
We believe the
recommended concept will provide a reliable supply of potable water
at a reasonable cost.
We thank the Water Development Commission and its staff for the
opportunity to participate in this worthwhile project.
We also
appreciate the generous assistance of Tom Rupe, former Ridgewater
District President, and Douglas officials for offering support and
guidance on behalf of this project.
Please contact us at your convenience should questions arise or if
centennial Engineering can serve the Commission further.
Respectfully submitted,

Thomas L. Barker, P.E.
Principal Engineer
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I.

INTRODUCTION

The Ridgewater Improvement and Service District, the Project
sponsor,
encompasses the Ridgewater No.
1 and No.
3
subdivisions containing 114 lots.
This rural community is
located approximately two miles southwest of Douglas, Wyoming
in the southern half of section 13, T.32N., R. 72W ( Figure 1
and Sheet 1).
After the recent construction of two additional wells
completed in the tertiary age White River Formation, the water
system is currently producing an adequate water supply for
about 50 occupied homes in Ridgewater No. 1 and No. 3 (Tables
1A & 1B).
In an attempt to develop an adequate long-term
water supply, the residents of the Ridgewater Improvement
District success~ully applied for funding through the Wyoming
Water Development Commission (WWDC) to conduct a Level II
Feasibility Study and Conceptual Design Investigation.
The
First Phase, a preliminary analysis of potable water need and
an assessment of ground water potential, was completed on
August 5, 1989.
After the 1990 Legislature appropriated
additional funds, the well construction and testing program
was conducted.
The Phase II report, detailing the well
construction, was delivered to WWDC on November 20, 1990.
After the yield of the new well (recommended pumping rate 1,200 GPM) was found to far exceed the estimated peak day
demand of 200 GPM in the proposed rural service area, the city
of Douglas became involved in formulating the conceptual
design and cost estimates (Table 11). This Phase III report
contains a recommended concept that would provide water to
both the city of Douglas and the proposed Ridgewater service
area.
The report is organized to parallel the scope of work in the
agreement between the WWDC and Centennial Engineering &
Research, Inc. Phase III activities were:
1.
2.
3.
4.
5.
6.
7.

Conceptual Design
Geotechnical Analysis
Cost Estimates
Economic Analysis/Ability to Pay
Operating Plan
Permitting
Results presentation and Public Hearing

Two conceptual designs were initially prepared. One assumed
that the Ridgewater District would own the entire system and
the other, the preferred alternative, that the City of Douglas
own and operate the system but provide water on a cost sharing
basis to Ridgewater and surrounding subdivisions.
By the
recent agreement between Douglas and the Ridgewater District,
1

FREMONT

LINCOLN
SWEETWATER

UINTA

FIGURE 1

LOCATION MAP
RIDGEWA TER WA TER SUPPL Y PROJECT

the city will own the system outside the District and sell
water to the residents within the District.

Tahle 1 A
Ridgewater water Supply Project
Phase X Draft Report, 1989
POPULATION DENSITY
POTENTIAL
WATER SERVICE
PLATTED
AREA
LOTS
A. Chalk Buttes Rd. l
1. Ridgewater #1
73
Ridgewater #2
21
Ridgewater #3
41
Ridgewater #4
22
Other
Subtotal
157

EXISTING
RESIDENCES

OCCUPIED EXISTING
RESIDENCES
POPUL.

43
14
35
19
8
119

43
14
7
8
6
78

168
55
20
31
23
297

22

21

82

121
31

26
9

21
7

82
27

10

5

4

27

5

4

4

16

6. Chalk Buttes Area
Subtotal
239

11
77

10
67

39
262

20

20

78

9

7

27

225

172

664

2.

Planned-Ridge.#5 2 72
Other

3. Westland Estates
Mobile Homes
4. Huxtable Sub.
5. Engdahl Sub.

B. Esterbrook Rd. 3
C. Bed Tick Rd. 4
TOTAL

396

NOTE: 1.Chalk Buttes Rd.- From Esterbrook Rd. to Cold Spring Rd.
2.Lots are proposed but unplatted.
3.Esterbrook Rd.- From Chalk Buttes Rd. to Bed Tick Rd.
4.See Service Area Map

2

Table 1 B
Ridqewater water Supply project
Phase XII Draft Report, 4-28-91

POPULATXON DENSXTY

POTENTIAL
PLATTED
WATER SERVICE
LOTS
AREA
A. Chalk Buttes Rd. 1
73
1. Ridgewater #1
Ridgewater #2
21
Ridgewater #3
41
Ridgewater #4
22
Other
Subtotal
157

EXISTING
RESIDENCES

OCCUPIED EXISTING
POPUL.
RESIDENCES

43
14
35
19
8
119

42
12
8
18
6
87

164
47
32
70
23
336

22

21

82

121
31

26
9

21
7

82
27

10

5

4

27

5

4

4

16

6. Chalk Buttes Area
239
Subtotal

11
77

10
66

39
258

20

20

78

9

7

27

225

180

703

2.

Planned-Ridge.#5 2 72
Other

3. Westland Estates
Mobile Homes
4. Huxtable Sub.

5. Engdahl Sub.

B. Esterbrook Rd. 3
C. Bed Tick Rd. 4
TOTAL

396

NOTE: 1.Chalk Buttes Rd. from Esterbrook Rd. to Cold spring Rd.
2.Lots are proposed but unplatted.
3.Esterbrook Rd. from Chalk Buttes Rd. to Bed Tick Rd.
4.See Service Area Map
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II.

INVESTIGATION

A.

site Inspections
CER personnel extensively examined the project area
during the Phase I
investigation in 1989,
well
construction (Phase II) in 1990, and the Phase III
portion of the study in 1991. The proposed alignment of
the raw water pipe between the well and storage tank
avoids manmade and natural obstacles. A staff geologist
walked the entire route observing the topography and
geological formations that could potentially increase the
cost of pipe line construction.
The tank site was selected initially because of its
elevation.
At 5,140 feet, a 500,000 gallon reservoir
with an optimum configuration of a 60 foot diameter and
a height of 24 feet, produces an overflow elevation of
5,164.
This elevation results in the most optimum pressures for
225 existing residences, unoccupied platted SUbdivisions,
and other areas with existing highway access that are
most likely to be developed in the future.
A tank
spillway lower than 5,164 would produce a working
pressure in Westland Estates below the 35 psi required by
the Wyoming Department of Environmental Quality (Table
2).
In addition, this elevation is high enough that a
modulating valve can inject potable water at relatively
high flow rates into the Douglas distribution system.
A sandstone ledge near the top of the tank site hill is
a second attribute that provides slope stability and a
tank foundation material with high bearing capacity.
A ridge allows the raw water pipeline between the well
and the tank site to be installed at elevation 5,165 so
that, should the foot valves at the well fail, water
would flow backwards through the pipe but no water would
be lost from storage.
About 1,700 feet of access road is needed between the
Chalk Buttes Road and the storage reservoir where raw
water would be chlorinated.
A second pipeline would convey potable water along the
Chalk Buttes Road right-of-way 2.8 miles from the storage
reservoir to the City transmission main.
The most
economical location for this pipeline is probably outside
the highway right-of-way fence. The distance between the
paved shoulder and the fence varies from 20 feet to less
than 10 feet along several curves.
Thus, fewer buried
4

utilities and more space for construction activities
favors a pipeline located parallel to but outside the
road right-of-way.

TABLE 2

Gravity water System Pressures

Pressures
Tank overflow
Normal operating
El. 5165
El. 5158
!2 s i
!2 s i

Potential
Ground Surface
Water service
Elevations
Area
{min-max)
A. Chalk Buttes Rd 1
1. Ridgewater No.1
4940-80
Ridgewater No.2
4960-85
Ridgewater No.3
4960-70
Ridgewater No.4
4980-5060
Other
5020-40

99-82
91-80
91-86
82-47
64-55

96-79
88-77
88-83
79-44
61-52

117-91

114-88

2.Ridgewater No.52
Other

4900-60

3.Westland Estates
Mobile Homes

4980-5080
5060-80

82-38
47-38

79-35
44-35

4.Huxtable Sub.

5000-40

73-55

70-52

5.Engdahl Sub.

5000-20

73-64

70-61

117-47

114-44

6.Chalk Buttes area 4900-5060
B. Esterbrook Rd. 3

4780-4960

170-91

167-88

C. Bed Tick Rd. 4

4800-5100

162-29

159-26

Note:
1.
2.
3.
4.

Chalk Buttes Rd. from Esterbrook Rd. to Cold spring Rd.
Lots are proposed but unplatted
Esterbrook Rd. from Chalk Buttes Rd. to Bed Tick Rd.
See Service Area Map
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B.

Geotechnical Analysis
1.

Geology
a.

General

The study area, including the project well site and
pipeline route, is in the Platte River Drainage
Basin southwest of Douglas, WY. Specifically, the
Project is located near the South Boundary of the
Powder River Structural basin.
(Figure 3)
The Powder River Basin is a broad, north-tending
asymmetric
syncline
formed
by
the
Laramide
deformation.
The basin has up to 24,000 feet of
structural relief and is bounded on the south by
the Laramide and Hartville Uplifts. The oldest and
most notable bedrock exposed on the surface, in
Converse County, is the non-stratified, igneous and
related metamorphic rock of the Pre-Cambrian age,
and occurs in the Laramie Range. These rocks have
a granitic composition, rich in silicate minerals
such as quartz and feldspar.
They form the
"basement complex" and underlie the entire county
at great depth.
A second type of bedrock is the
stratified sedimentary rock that overlies the
basement complex.
The Laramie Range is separated from the Powder
River Basin by a major east-west tending fault
zone. The fault zone is located immediately south
of Douglas and may have up to 3,000 feet of
vertical displacement.
b.

Alluvial Deposition

Alluvial soils, generally in thin layers, occur
throughout the area.
Alluvium along the North
Platte River is usually not more than 50 feet
thick, and is fine-grained and thin.
Recently
deposited slopewash at the foot of the hills, which
surround the town, closely resembles the expansive
characteristics of the Tertiary (Oligocene) White
River and the Fort Union
(Paleocene)
parent
material.
The Project Area is dominated by moderately sloping
to steep and shallow, well drained loamy soils on
gently sloping, to steeply sloping alluvial fans
and uplands. Soils are forming from siltstone and
clay shale. The soi1s from the Project area to the
North Platte River are further classified as Ustic
6
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(USDA Soil

Aquifer System Summary

Tertiary
The Oligocene-age White River formation within the
area, is composed of flat, massive, buff siltstones
and claystones which contain channel sandstones.
Groundwater production is generally from these
permeable saturated strata.
The aquifers are
considered to be minor water sources, generally
limited to 20 or 30 gallons per minute, per well.
Mesozoic
All potential aquifers are minor and associated
with oil and gas production.
Paleozoic
The best aquifer potential is offered by the
Paleozoic system.
The saturated,
permeable
sections of quartzites, sandstones and limestones
of the Pennsylvanian-age Casper , Mississippian-age
Madison Limestone and Cambrian-age Flathead , are
generally
major
aquifer
drilling
targets.
Secondary permeability introduced by folding,
fracturing and solution cavities may result in
prolific groundwater sources from saturated zones.
The Ridgewater Project test well intercepted very
hard quartzitic sandstone at a depth of 471 feet,
at the Casper
contact, and several major water
producing zones were encountered from that point to
a total depth of 1165 feet.
Subsequent pumping tests, including a 7 day, 24
hours per day test, at a 1000 gallon per minute
rate, did not stress the Casper
aquifer.
Draw
down stabilized at 22 feet about 30 seconds after
pumping began and recovered within 90 seconds after
the test ended.
2.

Subsurface Geologic Conditions
a.

Test Well

The Contractor moved equipment on site on May 28
and began drilling on May 30, 1990.
Drilling was
terminated at 1165 feet on July 14, 1990 and
7

preparations were made for pump tests.
3.

Proposed Pipeline Route - Surface Features
Sheets 1 and 2 depict pertinent surface features,
including 27,400 lineal feet of 12" PVC pipe between the
well and a point one half mile west southwest of Douglas,
Wyoming.
The pipeline will be buried at a minimum depth of six
feet.
Three drainages 10 to 20 feet deep, and numerous
smaller ditches will be crossed. Several utility lines
will be intercepted and permits and easements will be
necessary. The route south of the Chalk Buttes road may
be revised after WWDC consultation, as several factors
must be considered.
The soils, at depth, consist of previously described
Ustic torriorthents and are well drained, loamy soils,
clays and siltstones. Backhoe excavation is not expected
to be difficult.
An inspection was made of the surface soils, geologic
outcrops, roads, utility lines, buildings and drainage
features that could impact Project construction. A log
of those features, commencing at the well is presented
below.

4.

stations

Pipeline Distance Log

Feature
Description

Comments

At Well

12" steel casing

1+40

Livestock Fence

20+00

CL Bed Tick Creek

32+00
36+00
39+00
41+00
42+00

Single phase Powerline
Livestock Fence
Single Phase Powerline
Oregon Trail Route
115 KVA Power line

43+00
44+30

Bed Tick Road
Underground Petroleum
Line.

The casing top
is 8"
above
ground
surface,
capped and locked.
Also
small
irrigation
ditch.
Some trees along banks.

8

Overhead.
Overhead.
No
visible
remnant.
3 major overhead Lines-NW
to SEe
contact 1-800-537-6644
Platte River Pipeline Co.

44+50
65+50

Rangeland
S. Bank of a major
Creek.

68+00

N. Bank of the Creek

68+50

Livestock fence

76+00
79+00
88+00
93+20

Drainage
Leaving sage brush veg.
Reenter sage brush veg.
W. Bank of major

94+20
103+50

E. Bank of drainage.
Two petroleum
pipelines.

104+00
106+00

At Point to change
line bearing.
Climbing 23% slope

110+00
111+00
116+00

Top of ridge
start downslope
230 KVA Powerline

119+00

Irrigation Ditch CL

123+50

At base of storage
tank ridge.

128+00
137+00
142+30

Proposed Tank Location
Due North 900'
Driveway

144+30
151+81
152+34

Gas Line
Driveway
S Curve

Ed Baker pasture.
The Channel
is 15-20'
deep.
The banks contain gray
soils,
clay
and
some
sand.
Parallel to west line
Sec. 26.
3-5' deep channel.
Enter Grassland.
10' drainage - sediment
from
N. drainage.
bluff
runoff.
Contact WYCO Pipeline co.
303-288-1577 Collect.
AMOCO Pipeline CO.
1-800-548-6482
Exposed AMOCO line: 16"
Bearing N34W.
Turn N28'E To cross
ridge.
A conglomeritic white to
gray sandstone, 5-8'thick
outcrop
at
the
5100'
elev; forms an erosional
resistant cap over green
to red and pink clay and
mudstone.
Need permit; Contact Dave
Griffith
Western
Area
Power Administration
Box 3700, Loveland co.
80539.
See Map.
Tower
No. 19-4 is 250' West.
A concrete ditch head
gate must be surveyed to
circumvent the pipeline.
A white-gray sandstone,
3-5' thick, outcrops at
the ridge slope base.
Base elevation is 5141'.
To Chalk Buttes
The home is 100 ' S. of
road. Bearing NW-SE.
± 300' S. to Residence.

9

157+09
157+62
161+84
162+90
164+50
167+65
174+52
179+80

S Curve
N-S Drainage
Driveway
Driveway
Driveway
Driveway
Driveway
Public Road

183+49
195+10
204+60
213+60
216+25
225+23
232+10
240+00
244+75
263+25

Irrigation Ditch
Driveway
Gas line
Access Road
Access Road
Gas Line
Irrigation Ditch
Road Curve
Driveway
Barn and old windmill

266+42
273+90

CL Esterbrook Road
East 1-25 R.O.W.

6' Deep channel.
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Enter Westland EstatesMail
boxes,
Telephone
lines, gas line.
N-S. Flow towards South.
East Westland Estates.
S. of Chalk Buttes.
Flows North.
Windmill
Quad.

is on the USGS

c.

Power Rates

1.

General
The Ridgewater project is subject to Pacific Power
& Light Company's general rules and regulations for
Wyoming.
The proposed 250 horsepower submersible
pump requires three phase power that is presently
unavailable near the well site.
PP&L would
construct the necessary improvements to serve the
project under Rule 14.
New facilities "Which are
in addition to, or in sUbstitution for the standard
facilities which the Company normally would
install" are included in these project cost
estimates.
The final amount paid to the power company will be
the result of negotiations during project design.
The submersible pump and power supplied to the
storage tank control building are considered NonResidential Extensions, 1000 kW or less, based on
overhead lines.
Generally the company constructs
up to 300 feet of primary voltage facilities at no
cost to the customer.
The company will grant an
extension allowance for longer lines based on
estimated
future
annual
revenues
from
the
Ridgewater project.

2.

Electricity Costs
Three major categories of charges for electricity
under PP&L's Schedule 45 are:
Basic, Demand, and
Energy. The Basic charge for the 250 HP pump will
be $50.00 per month plus $1.05 per kW of service
load.
The winter and Summer Demand Charges are $2.73 and
$2.23 per kW of billing demand respectively.
Electricity will cost 3.051 cents per kWh for the
first 40,000 kWh each month, and 2.695 cents per
kWh thereafter.
The electric power cost is the sum of the
individual charges which could be less than $0.09
per 1000 gallons when the Ridgewater Well is
producing at full capacity.
The cost rises at
lower pumping rates because of the fixed basic and
demand charges. (Figure 4)
The small amount of electric power needed for the
11

RIDGEWATER PUMPING COSTS
BASIS: 600 FT. mH, 1215 GPM, 250 INPUT H.P.
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0000

control building at the tank falls under Schedule
25. The Basic Charge is $6.00 per month.
The anticipated energy consumed in the building
will likely cost 6.977 cents per kWh in the Winter
and 6.343 cents per kWh between May and October.
D.

Existing water Systems - Douglas and Ridgewater
1.

City of Douglas
The Douglas water system consists of the Little
Boxelder Spring, an 18 mile raw water transmission
line, a 2.5 MGD treatment plant, seven million
gallons
of
storage capacity,
a
distribution
network, and numerous pumps and appurtenances.
Up to five million gallons of stored water supply
the lower pressure zone. At the Orpha tank site a
one million gallon tank has an overflow elevation
of 5,013 feet and a three million gallon reservoir
overflows at 4,980.58 feet.
Twelve and fourteen
inch diameter pipes would connect the Ridgewater
potable line to these tanks located north of
Interstate 25 and west of the city.
A third two million gallon tank serving the low
zone near Washington Park has an overflow elevation
of 4,980.0 feet.
About 120 feet higher in east
Douglas,
is a one million gallon tank that
overflows at 5099.0 feet.
A booster pump station
on Cheyenne street near Warr Avenue pumps into the
upper zone and maintains water levels in this
storage reservoir.
Boxelder Spring, producing between 1. 1 and 1. 6
million gallons per day, is the City's primary
water supply. This water flows by gravity 18 miles
through an asbestos cement pipe to the water
treatment plant.
There, the water is chlorinated
and pumped into the City system.
Average daily water consumption of 1.0 mgd in the
winter rises to about 2.8 mgd on average days
during summer months.
A peak day consumption is
presently around 3.5 mgd. Peak day is expected to
be five or six mgd in 40 years.
The City utility department considers the existing
seven million gallons of storage to be adequate,
and believes a 500,000 gallon tank appropriate for
the Ridgewater project.
12

When water consumption exceeds flows received from
the spring, usually about May 15, the water
treatment plant begins diverting from the North
Platte River. The remainder of the month the plant
normally runs one day and is shut off two days.
This operation is more efficient than operating the
plant at 1/3 of optimum treatment capacity.
The
plant produces potable water for about $. 60 per
thousand gallons.
The city presently charges $750
for a
new
residential water tap.
Monthly water costs per
customer are $3.50 plus $.90 per thousand gallons
consumed.
2.

Ridgewater District
The Ridgewater District serves 114 lots, of which
42 are occupied, in the Ridgewater No. 1 and No. 3
subdivisions. Two of four wells are considered the
primary sources of supply. The four well pumps can
discharge up to 100 gallons per minute.
The
aquifers in the White River
are considered
reliable for the immediate future but their
productivity could ultimately diminish.
A solution type chlorination system treats well
water as it enters a partially buried 120,000
gallon storage tank. Pressure pumps deliver stored
water to the distribution system.
This network
consists of 2" to 4" diameter pvc and polyethylene
pipe of unknown pressure capacities.
Tom Rupe
believes that the system should not operate under
more than 55 psi.
Pump discharge records show that about 230 gallons
per person per day entered the distribution system
during July
1989
before
water
meters
were
installed. Per capita consumption declined to 148
gallons per person per day the following July.
A
peak day water consumption rate of 184 gallons per
person was selected for project planning purposes.
(Table 3)
The water system operating cost is reported to be
between $750 and $1000 per month for electricity,
chlorine, maintenance and labor.
One thousand
dollars is equivalent to $20.00 monthly for each of
fifty homes.

13

annual payment of $3,180 amortizes an existing
$19,326.17 loan. This fixed cost amounts to $4.98
monthly per tap for 50 residences.

An

The District presently charges $15.00 per month
plus $2.25 per 1000 gallons consumed.
Before
January 1, 1991 the rate was $1.43 per 1000
gallons.
Current operating and maintenance costs are about
$25.20 per household per month which is equivalent
to about $2.12 per 1000 gallons.
The residential water tap fee is $750.00.
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Table 3
water consumption
Ridqewater Subdivisions #1 , #3
(Active Service Taps)
Month

Pump Number
l

2

3

4

Totals
(Gallons)

Average Consumption
Household I Ca~ita~
Monthly
DailYIDail Y
(gallons)
(gal) (gal)

Household
month
(gpm)

1989

May
June
July.

28,724
15,400
12,155

7,299
4,423
3,309

206,690
524,570
409,307

262,690
250,570
666,273

505,083
794,893
1,091,044

12,950(39)
20,382(39)
27,975(39)

432
679
902

111
174
231

0.29
0.47
0.63

715,000

17,900(40)

577

148

0.40

5,768,770

7,122(45)

230

59

0.16

720

184

0.50

1990

July
8/891/91

Projected rates of water
consumption for planning
purposes
Peak
Day

82,000

Peak
Month
Ave.
Month
Ave.
Year

0.45
2,280,000

20,000(114

648

166

1,015,000

8,900(114)

288

74

27,800,000
(114)

Note: 1.
2.

Estimated - Records available through 7/26/89 and trend
extended through 7/31/89.
Household size for planning purposes is 3.9 persons.
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E.

Ridgewater Well
1.

Well Construction
Construction of the pilot hole began on May 28,
1990 by DC Drilling Company (Lusk, Wyoming). Lost
circulation of drilling fluid in the Goose Egg
Formation required casing to be installed to a
depth of 471 feet.
Due to continued lost
circulation problems, pilot hole drilling continued
with compressed air to a total depth of 1165
feet. (Figure 5)
The Casper Formation, encountered at a depth of 471
feet, consisted of white to light tan, fine to
medium grain, very hard, quartzitic sandstone.
Difficult drilling conditions and the presence of
euhedral, clear calcite crystals indicated abundant
fractures in the formation. The underlying Madison
Formation is estimated by TriHydro Corporation to
be 60 to 90 feet below the bottom of the hole.
Water encountered at the top of the Casper
Formation increased in flow between drilling depths
of 490 and 588 feet where the driller estimated
water production at 300 to 500 gallons per minute
(gpm) .
A second major water producing zone was
penetrated at 1163 feet and "The submergence depth
of the bit overcame the capacity of the air
compressors to maintain fluid return from the bore
hole." (Tri-Hydro corporation)
Drilling ceased
after two additional feet of penetration since
continuing
would
have
required
additional
specialized drilling equipment and significant cost
increases.
The well was pump tested at 5 discharge rates
beginning at 290 gpm and terminating at 1001 gpm.
The test pump was shut off following each discharge
test allowing the water level to recover in the
well. Complete recovery occurred within 15 seconds
to one minute.
A longer duration constant rate discharge test
began on August 9, 1990 and pumped 1000 gpm for
seven days. About 30 seconds after pumping began,
draw down in the well stabilized at approximately
22 feet indicating that the cone of depression had
intersected at an apparent positive recharge
boundary.
After pumping ceased, the water level
rec.overed within about 90 seconds.
16

2.

Water Quality
Water quality monitoring was conducted during test
well installation to ensure that ground water from
the proposed well would be suitable for domestic
use under state and Federal regulations.
Formal water quality monitoring was conducted
during
the
constant-rate
discharge
test.
Temperature, pH, and Specific Conductance were
monitored in the field. (Table 4)
A water quality
sample was collected at the midpoint of the test
and was analyzed for selected general parameters
and major ions.
Immediately prior to the end of
the constant-rate discharge test, a second water
sample was collected for analysis of constituents
required under Federal Drinking Water Regulations,
listed in 40 CFR 141.11 to 141.16.
The samples
were analyzed at Inter-Mountain Laboratories, Inc.
in Sheridan, Wyoming. (Tables 5,6,7)
TABLE 4

Field water Quality Data, Ridgewater No. 1
Ridgewater, Wyoming
Date

Time

Temp
( °C)
23.0
23.0
23.0
23.0
22.5

pH
(std. unit)
7
7
7
7
7

Specific
Conductance
(gmhosLcm@25°C)
519
514
514
519
520

8-09-90
8-09-90
8-09-90
8-09-90
8-09-90

1800
1830
1900
2000
2100

Flow Rate
(g:gm)
1001
1001
1001
1001
1001

8-09-90
8-10-90
8-10-90
8-10-90
8-10-90

2200
0200
0900
1000
1800

1001
1001
1001
996
1001

22.5
22.5
22.0
22.5
23.0

7
7
7
7
7

520
515
518
515
514

8-11-90
8-12-90
8-13-90
8-14-90
8-15-90

1800
1800
1800
1800
1800

1001
1001
1001
1001
1001

22.5
22.5
22.5
22.5
22.5

7
7
7
7
7

520
520
520
520
520

8-16-90
8-17-90

1800
0800

1001
1001

22.5
22.0

7
7

520
526
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3.

Field constituents
During the constant-rate discharge pumping test as
shown in Table 4,
pH remained constant at
approximately 7 standard units throughout field
testing.
Specific conductance ranged from 514 to
526 ~mhos/cm at a temperature of 25°C. These data
are within applicable state and Federal drinking
water standards and indicate that water quality in
the aquifer is stable.

4.

Inorganic Constituents
The midpoint and endpoint water quality samples
were analyzed for a total of 27 inorganic water
quality constituents and parameters. The midpoint
sample was collected on August 14, 1990, and the
endpoint sample was collected just prior to pump
shut off on August 17, 1990.
Laboratory data and
applicable State and Federal drinking water
standards
are
summarized
in
Table
6.
Concentrations of all inorganic parameters are
within applicable standards.
Major ion data for the two samples compare closely
and are further evidence that the well produced
water of consistent quality.
The ground water is
of the calcium-magnesium bicarbonate type and is
consistent with the rock types in which the well is
completed (calcareous sandstones and dolomitic
limestone) . (Table 5)
TABLE 5

Major-ion Chemistry Data, Ridgewater No. 1 Test Well
And Jackalope Plunge Warm spring

Major-ion
Chemistry

Jackalope Plunge
Ridgewater No. 1
Test Well
Warm spring
(8-14-90)
(7-27-90)
(mg/L)
(%meg/L)
(mg/L)
(%meg/L)

Total Dissolved Solids
Hardness
Alkalinity
pH (std. units)
Calcium
Magnesium
Sodium
Potassium
Bicarbonate
Sulfate
Chloride

322
220
174
7.8
54
21
26
5.1
212
83
11

24.20
15.10
9.60
1.10
31.90
15.40
2.70
18

599
311
156
7.08
86.4
23.2
81.9
8.5
191
242
60.2

21.70
9.30
17.30
1.70
15.70
25.80
8.50

r
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CONSTRUCTION DETAILS. RIDGEWATER NO.1 TEST WELL,
RIOGEWATER. WYOMING

TABLE 6
Inorganic water Quality Data, Ridgewater No., 1 Test Well
Ridgewater, wyoming

constituent
pH (std. units)

concentration
8-13-90
8-17-90
7.8
7.9

Federal
Standard
6.5-8.5

state
Standard
6.5-9.0

Specific Conductance
(~mhos/cm @ 25°C)

512

526

Total Dissolved Solids
(180 0 , mg/L)

322

297

500

500

Total Dissolved Solids
(calc, mg/L)

305

250
250

250
250

10.0
1.0
1.4-2.4

Sodium Adsorption Ratio

0.75

Total Alkalinity
(as CaC03 , mg/L)

174

Total Hardness
(as Caco3 , mg/L)

220

Total Acidity
(as CaC03 , mg /L)

<1

Bicarbonate (mg/L)
Carbonate (mg/L)
Chloride (mg/L)
Sulfate (mg/L)

212

11
83

10.3
84

Calcium (mg/L)
Magnesium (mg/L)
Potassium (mg/L)
Sodium (mg/L)

54
21
5.1
26

56

0.86
0.02

0.78

10.0

0.55
0.12
18.1

4.0

<1
<1.0
<0.1
9.79
7.6
0.6

15
3.0
0.5

Nitrate (as N, mg/L)
Nitrite (as N, mg/L)
Fluoride (mg/L)
Boron (mg/L)
Silica (mg/L)
Color (c.u.)
Odor (T.O.N.)
Foaming Agents (mg/L)
Langlier Index
Ryznar Index
Turbidity (N.T.U.)

o

22

7.5
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5.

Metals and Radionuclides
The endpoint water sample was analyzed for 12
metals
and
five
radiological
constituents.
concentrations of these constituents are within
applicable standards. (Table 7)

TABLE 7
WATER QUALITY DATA FOR METALS AND RADIONUCLIDES
RIDGEWATER WATER SUPPLY PROJECT
RIDGEWATER NO. 1 TEST WELL
RIDGEWATER, WYOMING

Constituent
Arsenic (mg/L)
Barium (mg/L)
Cadmium (mg/L)
Chromium (mg/L)
Copper (mg/L)
Iron (mg/L)
Lead (mg/L)
Magnesium (mg/L)
Mercury (mg/L)
Selenium (mg/L)
Silver (mg/L)
Zinc (mg/L)

Concentration
8-17-90
0.011
<0.5
<0.002
<0.02
<0.01
<0.01
<0.005
<0.02
<0.001
<0.005
<0.01
0.15

Gross Alpha (pCi)
5.1+2.7
Gross Beta (pCi)
3.8+1.6
Radium 226 + 228 (pCi)
<2.0
Natural Uranium (mg/L)
0.0074
Tritium (t. u. )
9.0±2.1

6.

Federal
Standard
0.05
1.0
0.01
0.05
1.0
0.3
0.05
0.05
0.002
0.01
0.05
0.5
15
4 (mrem/yr)
5

state
Standard
0.05
1.0
0.01
0.05
1.0
0.3
0.05
0.05
0.002
0.01
0.05
0.5
15
5

Organic and Microbiological constituents
The endpoint water sample was analyzed for 17
organic
chemicals
and
total
coliform
bacteria. (Table 8)
Concentrations of all organic
constituents were below detection limits.
The
laboratory data indicate bacteria colonies in the
endpoint sample were too numerous to count (TNTC)
which
invalidate
the
test
for
coliforms.
Therefore, the well was disinfected with 300
gallons of 500 ppm chlorine solution on August 27,
1990.
Laboratory results for four samples
submitted
after
the
disinfection
procedure
contained no coliform bacteria.
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TABLE 8
ORGANiC AND MiCROBiOLOGiCAL WATER QUALiTY DATA
RiDGEWATER WATER SUPPLY PROJECT
RiDGEWATER NO. 1 TEST WELL
RiDGEWATER, WYOMiNG

constituent

concentration
8-17-90

Volatile Organic Compounds
(mg/L)
Vinyl Chloride
<0.0004
1,1-Dichloroethene
<0.0007
1,2-Dichloroethane
<0.0001
1, 1, 1-Trichloroethane
<0.0002
Carbon Techtrachloride <0.0003
1,4-Dichlorobenzene
<0.0001
Benzene
<0.0002
Chloroform
<0.0005
Dichlorobromomethane
<0.001
Dibromochloromethane
<0.002
Bromoform
<0.002

Federal
Standard

0.002
0.007
0.005
0.2
0.005
0.075
0.005
0.1
0.1
0.1
0.1

Herbicides
2,4-D
2,4,5-TP (Silvex)

<0.01
<0.005

0.1
0.01

<0.004
<0.0001
<0.005
<0.005

0.004
0.0002
0.10
0.005

Pesticides
Lindane
Endrin
Methoxychlor
Toxaphene
Microbiological
Total Coliforms
(# colonies)
(5 samples)

TNTC
0(10-28-90)
0(10-28-90)
0(10-28-90)
0(10-28-90)
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<1
<1
<1
<1
<1

state
Standard

F.

Other water Rights
From the inception of this study, the Ridgewater Project
team has been alert for potential injury to existing
ground or surface water resources in the event of a
successful Ridgewater well.
The Phase I scope of work
included measurements of two existing springs in Sheep
Mountain and the Jackalope Plunge Warm Springs about five
miles South East of the drilling site.
TriHydro
personnel conducted a thorough review of the geological
literature and followed that with an extensive field
investigation of the formations in the Ridgewater-Sheep
Mountain area.
The WWDC began monitoring flows and water quality at the
Sheep Mountain springs and the Jackalope Plunge several
months prior to drilling.
This continuing program has
discovered no interdependent relationship of flows among
the three springs or the Ridgewater well as a result of
pump testing.
concentrations of chemical constituents differ widely
between the Jackalope Plunge and the Ridgewater
well. (Table 5) For instance, total dissolved solids of
599 mg/l at the Plunge is nearly double the level in the
Ridgewater well. Similarly, Plunge water is about 10 F
warmer, has 50% more hardness, calcium, and potassium,
three times the sodium and sulfates, and five times the
concentration of chlorides. The SUbstantial differences
in water quality are not surprising in view of a geologic
uplift in the Casper formation separating the Jackalope
Plunge from the Ridgewater well.
The pilot hole drilled through numerous hard impermeable
materials overlying the Casper formation. The absence of
water in these materials contributed to the recurring
problem of maintaining proper circulation of drilling
fluids.
The lithologic description shows claystones and
siltstones dominating the first 100 feet of depth,
followed by 100 feet of the Chugwater sandstones,
limestones, and cemented mud and silt. (Appendix)
The
Goose Egg Formation between 210 feet and 410 feet
presented interbedded shales, gypsum, siltstones, and
limestones above 60 feet of the Opeche Shale Member.
The top of the Casper Formation, contacted at 471 feet,
produced much of the slowest drilling through a series of
well cemented sandstone beds interspersed with dense
limestone layers until evidence of some porosity began
appearing at around 800 feet.
Thereafter, interbedded
limestones, dolomites, and sandstones produced calcite
22

crystals, indicators of sizable fractures, but little
water.
Between 1143 and 1147 drilling became much
slower, and the rig began chattering indicating possible
fractures. The hole began making much more water at 1140
feet, an estimated 425-600 gpm.
A hard limestone
encountered at 1160 feet was causing difficult drilling
at 1164, and fluid circulation was irretrievably lost at
1165 in contact with a pink-red fine grained sandstone.
The numerous well cemented limestones and sandstones
encountered above and in the upper 300 feet of the Casper
Formation, plus 300 feet more of somewhat porous rock,
had prevented water under 800 feet of pressure head from
percolating above a depth of 1140 feet. This is strong
evidence that massive geologic structures hydraulically
separate the Casper aquifer from all other existing
wells.
Additionally, at a temperature of 72°F, the Ridgewater
well water is at least 10 0 F warmer than normal at that
depth.
This means that the groundwater source
is
deeper, perhaps more than a 1000 feet deeper, than the
Casper aquifer.
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III. PROPOSED SYSTEM OWNED BY THE CITY OP DOUGLAS

A.

Concept Desiqn
This concept envisions full well development at 1200 gpm.
The city of Douglas would own, operate and maintain the
new system delivering treated water to the City
distribution system. The city would also furnish water
service to the Ridgewater District.
other rural
residents within the proposed Ridgewater service area
could also be served after organizing their individual
improvement districts and negotiating terms of water
service with the city.
Project elements are a 250 horsepower submersible pump,
a 12" raw water transmission pipe from the well to a new
500,000 gallon storage tank, and a 12" diameter potable
water transmission line to the city distribution system.
Power line improvements will deliver 480 volt 3-phase
power to the submersible pump. (Table 9)
A control
building adjacent to the storage reservoir will house a
gas chlorination system, pump controls, and telemetry
equipment to convey operating data to the City utility
department.
The submersible pump would operate
automatically to maintain stored water to a selected
level.
Pump performance, stored water volume, and
chlorine dosage, are probable parameters that would be
conveyed by radio signals to the Douglas water treatment
plant.
Mr. Bill Bach, Plant Operator, estimates that
automation and telemetry will reduce the frequency of
site visits from three to one per week.
Consequently, the additional capital expenditure of
$15, 000 for automated controls and telemetry reduce
monthly operating time 70% to an estimated 12 hours per
month. This produces a savings of $4,800 per year, and
a 32% annual return on the extra investment.
The tank site is a hill south of Chalk Buttes Road at an
elevation of 5,140. The most economical 500,000 gallon
tank is 24 feet high having an overflow elevation of
5,164.
This elevation produces optimum pressures for
rural residents and is sufficient to deliver high flow
rates to the city distribution network.
The tank
foundation ring wall would likely rest on a sandstone
ledge. Its strength and structural stability make this
formation a highly suitable load bearing material.
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B.

operation
An automatic modulating valve controlled by water levels
in the City storage tanks would control flow rates into
the Douglas distribution network. The valve location near
the intersection of Chalk Buttes and Esterbrook Roads
offers convenient access and proximity to electricity.
In the event that the city would operate the submersible
pump during summer months only, a booster pump could be
installed at the same location.
This booster pump system, housed with the automatic
modulating valve, could convey water from the city system
into the 500, 000 gallon Ridgewater storage Reservoir.
The existing 50 families in Ridgewater No.1 and No.3 will
consume about 20, 000 gallons per day during winter
months, which is equivalent to approximately 14 gpm. A
water level sensor at the tank would automatically start
and stop the booster pump to maintain a desired volume of
stored water.
duplex system of two 200 gpm pumps is recommended. The
reasons that a 200 gpm pump capacity appears appropriate
for the winter season are:

A

*

Capacity for the Future
Two hours of pumping daily will produce 20,000
gallons, enough for the 50 residences presently in
the
district.
Excess
pumping
capacity
is
considered sufficient for an additional 500 homes,
about what might occur in the proposed service area
during the 40 year life of the facility.

*

Fire Protection
Both pumps could produce up to 400 gpm should a
fire emergency occur.
Given that a 500 gpm fire
flow for two hours is our design standard, the high
volume pumping supply will allow the winter
operating level in the tank to be as low as 60,000
gallons, a three day normal supply. The resulting
lower storage detention time reduces chlorine loss
through evaporation in the tank, and consequently
lowers future 0 & M costs.

*

Cost Effective
The estimated capital cost of the recommended pump
system is $45,000.
A system half this size (two
100 gpm pumps) would save about $5,000 but would
create operational inefficiencies.
It also might
have to be enlarged before the end of the pumps'
useful life at a future cost much higher than
$5,000.
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The booster system components are:

c.

*

A 200 gpm duplex centrifugal Pump System

*

Valves
and
piping
to
allow
supplemental
chlorination at the Ridgewater storage Reservoir.

*

Telemetry between storage water level sensors (used
also to operate the submersible pump) and the
booster pumps.
Pump operating data would be
transmitted to the city treatment plant by the same
equipment that reports performance of the flow
modulating valve.

*

Automated pump controls to maintain the desired
upper and lower water levels in the tank.

Project Financing
Anticipated funding sources for the $1.6 million project
are a 67% grant from the Wyoming Water Development
Commission and a 40 year loan at 4% interest for the
remaining 1/3 of the initial cost. (Table 11)
For instance, the City will likely continue to rely
exclusively on Little Boxelder Spring water during winter
months and use 1,000 to 1,100 gpm from the Ridgewater
well during the summer.
Well production of nearly 1.5
mgd will allow the treatment plant to remain idle except
during the hottest summer days.
The Ridgewater District
will reduce their operating costs by switching from their
existing wells to the new system.
The labor cost of operating this system is estimated to
be $250 per month based on two monthly visits serving the
small chlorination system near the well and a weekly
visit to the storage tank and control building under the
original cost sharing approach, the cost for operating
labor, supplies and maintenance is estimated to be $0.05
per 1000 gallons for Douglas and $0.06 for the
District. (Tables 12 and 13A)
At present city water rates, Ridgewater residents will
incur an immediate cost of $3.50 per month and $0.90 per
1000 gallons plus the cost of operating and maintaining
the distribution system inside the District. (Table 13)
The projected average residential water bill will be
$14,50 per month at $1.45/1000 gallons. Alternately, the
cost of operating and maintaining the District's
distribution system could be assessed and combined with
26

each property owner's annual property tax. The cost of
City water service would then average $12.50 per month.
Lower watering will produce much higher water bills in
the summer balanced by below average costs in the winter.
At the 50 GPM allocation for the District that was
originally proposed, Ridgewater's costs would have been
$1.09 per 1000 gallons and later $0.75 per 1000 gallons
at 100 customers. (Table 13A)
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TABLE 9
RIDGEWATER PUMP SELECTION CHART - 1200 qpm LINESHAFT
Model
No.

Bowl
O.D.

stages

PSI
Max

GPM @
rated
HP

Pump
Input
HP

RPM

Eff.

GPM @
Max
Eff

%

Max.

Eff.

%

(")

NPSHR

,

( )

Motor
Size
(HP)

7

310

71

75

1,010

1,200

217

3500

44

250

4

488

67

80

830

1,240

260

3500

60

300

10 7/8

5

750

66

78

775

1,250

290

3500

80

300

10BKM-A

9 5/8

20

410

80.5

82

1,060

1,200

200

1770

20

250

10BKH-A

9 5/8

15

410

81

81

1,200

1,200

198

1760

20.5

250

10BKH-B

9 5/8

19

410

80.5

81.5

1,100

1,225

201

1760

20.5

250

10FKH

9 1/2

16

333

75

80.5

1,500

1,310

216

1770

10

250

12DOM-A

11 1/4

12

383

85.2

85.5

1,130

1,320

216

1770

14

250

12LKH-DS

11 5/8

8

?

80.5

81

1,170

1,225

208

1770

17

205

12DOL-A

11 3/4

12

352

82

84.5

1,030

1,200

194

1770

18

200

8FKH
10LKM-A
11XKH

7 3/4
10

TDH = 484' = 210 psi
Shaft loss = 12 BHP
Column Pipe Dia. = 8"
Pump intake depth = 460
Transmission·Pipe Dia. = 12"
Casing Dia. = 12"
Cone strainer
Peabody Floway Pump
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TABLE 10

Douglas System
Submersihle Pump Hydraulics
1200 qpm

Ground surface @ well

5,119

static Level depth
Estimated Max. Drawdown is 28'

-365
- 28
-393

Tank overflow Elevation
MSL Elevation of well water
Max. static Pumping Head

5,165
4.726
439

Friction Losses for various discharges
Pipe length
(inches)
12
10

- 12,600 LF
Discharge (gpm)

Friction Loss(FT)
Alternates
Recommended

1200
1200
1200
1600
2000

85
250
60
90

Well pipe - 450 LF
1200
8

10

8

12
12

35

TOTAL DYNAMIC PUMPING HEAD

35

10'
45
484 feet
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TABLE 11

Douglas system
capital Expenditures
11-14-91

Item
No.

Description

Quantity unit

unit
Cost

TOTAL

RAW WATER PIPE

I
1
2
3
II

12" PVC
Air Relief Valve
Easement ($100/Ac)
Subtotal

Access Road
Power Line
Transformer Panel
250 HP Pump(Submers)
Discharge 8" Pipe
Pump Wire
Pitless Adaptor
Service Pipe
Chlorination System
Subtotal

III

POTABLE WATER SYSTEM

2
3
4
5
6
7

LF

5,000

LF
LS

1
1
450
450
1
180
1

EA
EA

1
1
14,600
1
1
200
1

EA
EA

16.00

204,000
3,000
900
207,900

4.00

20,000
126,000
15,000
25,000
6,800
2,700
10,000
1,800
15,000
222,300

EA
EA

WELL COMPLETION

1
2
3
4
5
6
7
8
9

1

12,800
1
1

Storage Reservoir
(500,000) gallons)
Treatment & Controls
12" PVC
Flow Valve-modulating
Booster Pump System
Bore
Pipe Fittings
Subtotal

LF
LF

15.00
6.00

EA

LF

10.00

EA

LF

18.00

EA
EA

LF
LS

150.00

150,000
40,000
262,800
20,000
45,000
30,000
30,000
577,800

Construction Component Total
Ridgewater Well
Easement Acquisition
Final Design & Plans
Construction Cost Subtotal
Engineering Costs (10%)
Subtotal
Contingency (15%)

1,008,000
157,700
34,800
110,000
1,310,500
100,800
1,411,300
166,400

Project Cost TOTAL

1,577,700
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TABLE 12

Douglas System Electric Power costs
Present water Usage Rates
Ridgewater @ 50 GPM

Submersible Pump 250 HP - 190 KW
winter Assumptions
Water consumption/month
Douglas
Ridgewater

o kWh
530 kWh

none
(0%)
200,000 Gal (100%)
Total

Douglas
@ 1150 GPM

Basic charge
Fixed Charge
190 KW @ $1.05
Demand charge
190 KW @ $2.73
Energy charge
530 kWh @ $0.03051
MONTHLY TOTALS
Cost per:
kWh
1000 Gal

$50.00
199.50

48.00
191.52

2.00
7.98

518.70

497.95

20.75

16.20
$784.40

0
737.47

16.20
46.93

$1.48
$3.92

N/A
N/A

Summer Assumptions
Water and power consumption/month
Douglas
43,400,000 Gal(l.4 mgd)
Ridgewater
800,000 Gal
Total
Basic charge
Fixed Charge
190 kW @ $1.05
Demand charge
190 KW @ 2.23
Energy charge
40,000 kWh @ $0.03051
76,600 kWh @ $0.02695
MONTHLY TOTALS
Cost per:
kWh
1000 Gal
ANNUAL COSTS
Cost per:
kWh
1000 Gal

Ridgewater
@ 50 GPM

$ 0.0885
$ 0.2347

(98.19%)
(1.81%)

114,500 kWh
2,100 kWh

Douglas
@ 1150 GPM

Ridgewater
@ 50 GPM

50.00
199.50

48.00
191.52

2.00
7.98

423.70

406.75

16.95

1,220.40
2,064.50
$3,958.00

1,198.31
2,027.03
3,871.61

22.09
37.37
86.39

$ 1.84
$ 0.09

$ 0.04
$ 0.10

27,654.48

799.92

0.04
0.11

0.05
0.13

$

0.03

28,454.40
0.04
0.11
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Table 13
Douqlas system.
Ridqewater Purchasinq city water

Annual Costs
Item
No.

Description

Fixed Costs
1. Ridgewater System
500,000 Loan

Ridge
50 Taps

Douglas

Per 1000 Gallon
Douglas

Ridge
50 Taps

29,500

0

.11

0

Existing
Loan $19,326

2,990

0

.01

0

TOTAL Fixed

32,490

0

.12

0

Variable Costs
1. Electricity

28,450

0

.11

0

3,000

0

.01

0

.04

2.

2.

Operating

3.

Supplies & Maint.

10,000

0

4.

District Payments
To city
A. $3.50/mo
B. $0.90/1000 gal

-2,100
-5,200

2,100
5,200

-.01
-.02

.35
.90

0

1,200

0

.20

33,950

8,700

.13

1.45

66,440

8,700

.25

1.45

5.

Distribution
System, O&M

TOTAL Variable
Fixed and Variable
Costs
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Table 13A
Douqlas System operatinq , Maintenance Costs(s)
Ridqewater @ 50 GPM

It em
No. Description

Annual Costs
Total

Douglas

Per 1000 gallon
Ridgewater Douglas
(50 Taps)

Ridgewater
(50 Taps)

Fixed Costs
1. Ridgewater Syst
$500,000 loan
2. Existing $19,326
Loan

29,500

28,270

1,230

0.11

0.20

2,990

0

2,990

0

0.50

Total Fixed

32,490

28,270

4,220

0.11

0.70

28,450
3,000
10,000

27,650
2,900
9,750

800
100
250

0.11
0.01
0.04

0.13
0.02
0.04

1,200

0

1,200

0

0.20

Total Variable

42,650

40,300

2,350

0.15

0.39

Fixed & Variable
Costs

75,140

68,570

6,570

0.26

1.09

Variable Costs
1. Electricity
2. Operating labor
3. Supplies &
Maintenance
4. Distribution
System O&M

Costs per
household/month

131

10.95*

Note:
Total O&M is based on present average water usage rates
of 10,000 gallon per month per tap.
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D.

Economic Analysis/Ability To Pay
1.

Douglas
The city of Douglas and the Ridgewater Service and
Improvement District have reached an Agreement in
Principal on the provisions for providing the
District with municipal water service. (Appendix B
- Douglas - Ridgewater Agreement)
The city of Douglas would receive potable water for
$0.25 per 1000 gallons from the proposed Ridgewater
system.
This is less than one half the average
cost of operating the existing water treatment
plant. By using 250 million gallons from the well
instead of the plant during six summer months, the
City would save about $88,000 per year.
Higher water quality compared with the North Platte
River is another benefit of the well.
There may be other advantages as well.
A second
source available during the winter provides water
supply redundancy, an important factor considering
the potential impact on the present system of such
problems as Spring water contamination or failure
of the 18 mile pipeline during adverse weather.
Similarly, in the event that any component of the
Little Boxelder Spring or pipeline must be repaired
or reconstructed, potable well water would be
available immediately.
For these reasons, the City's ability to pay the
capital expenditures and the corresponding 0 & M
costs appears excellent.

2.

Ridgewater
Under the signed conceptual agreement, Ridgewater
residents will purchase water at the prevailing
city rate,
making repayment of the capital
construction costs associated with a proposed
allocation of 50 GPM unnecessary.
Since water usage will likely be less that two
million gallons monthly, when all 114 lots in the
Ridgewater District are developed, an average of 50
GPM will satisfy the District's foreseeable needs.
Although the agreement allows Douglas to curtail
water service, that occurrence is highly unlikely.
In an emergency, Ridgewater's existing wells may be
34

available as a supplemental supply.
The Ridgewater District will receive major benefits
from
ci ty
service
such as
improved
system
reliability, greater storage capacity for fire
protection, and substantially lower than existing
operating expenses per 1000 gallons consumed. Most
important for the present Ridgewater residents,
monthly water bills will drop to about half of
present levels, improving their capability for
paying the 0 & M costs associated with their
existing distribution system.
E.

operatinq Plan

1.

System Hydraulics and Controls
Water level fluctuations in city reservoirs, will
be continuously monitored and transmitted to the
pressure control valve at the East end of Chalk
Butte Road. This modulating valve allows water to
flow by gravity from the 500,000 gallon Ridgewater
tank into the Douglas distribution system.
The
valve will automatically adjust rates of flow to
maintain selected tank levels.
By a similar telemetry system, the Ridgewater tank
level sensor will start the 250 HP submersible pump
whenever stored water drops below a selected
elevation.
In the event that the city would operate the
submersible pump during summer months only, a
booster pump system, housed with the automatic
modulating valve, would convey water from the city
system into the 500,000 gallon Ridgewater storage
Reservoir. The existing 50 families in Ridgewater
no. 1 and No. 3 will consume about 20,000 gallons
per day during winter months.

2.

Financial Plan
Under the most recent conceptual agreement, the
City will own and operate the new system, and be
responsible for the WWDC loan payments.
The
District will purchase water service at current
City rates and pay the costs of operating and
maintaining the existing distribution system within
the District. (Table 13).
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F.

Recommendation
The city owned system is recommended with Ridgewater
purchasing water service generally in accordance with the
signed agreement. (Appendix B)
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VII.
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Appendix

A.

PP&L Rules and Schedules
Rule 14
Schedules 25, 40, 45

Pacific Power & Light Company
General Rules and Regulations
~Tyoming

I.

Line Extensions
Rule 14
First Revision of Sheet No. p·l
Cancelling Original Sheet No. P-l
P.S.C. Wyo. No. 8

Line Extensions - General
A. Applicable:
This Rule applies to all prospective and existing Customers located within
Company's service areas.

B. Conditions and Definitions:
(1)
An Extension: Any branch from, or a continuation of, an existing
Company owned transmission or distribution line. An extension may be for
either single-phase or three-phase service or may consist of the conversion of
an existing single-phase line to three-phase with or without further extension
of the three-phase line, or the provision of additional capacity in existing lines
or facilities.

The Cost of An Extension: The total construction cost of the extension,
including services, transformers and reasonable overhead charges, plus the
cost of any additions to or rearrangement of present facilities necessary to
serve the Customer. When the Applicant requests facilities which are in
addition to, or in substitution for, the standard facilities which the Company
normally Vv·ould install, the extra costs of those facilities shall be paid by the
applicant.
(2)

Contracts: The Company shall not be required to build an extension
greater than the applicable Extension Allowance unless the Customer or
Customers have signed an acceptable contract which may, in part, require
guaranteeing payment of a minimum monthly charge in addition to any cash
advance required under this Rule. In cases where the premise to be served is
occupied by a tenant, the Company may require the property owner to sign the
contract. Payment of any contracted monthly minimum charge shall start 30
days after the completion of the extension, as determined by the Company,
unless a later date is mutually agreed upon.
(3)

(4)
Extension Allowance: That portion of the installed cost of an extension
that the Company will bear without requiring a cash advance from the
applicant for service.

(Continued)

TF5 P-ILNEXT

Pacific Power & Light Company
General Rules and Regulations
\\Tyoming

Line Extensions
Rule 14
First Revision of Sheet No. P-2
Cancelling Original Sheet No. P-2
P.S.C. \\7 yO . No.8

B. Conditions and Definitions: (continued)
(5)
Engineering Costs: The Company will furnish an Applicant with a
preliminary estimate of !.he costs of an extension without charge. Applicants
may be required to advance to the Company the estimated design, engineering
and estimating cost associated with an applicant's request for a binding
proposaL

Permanent Service: Service to Customers where continued use can be
assured.

(6)

Routes, Easements and Rights-or-Way: The route of an extension
shall be selected by the Company and the prospective Customer shall provide,
without cost to the Company, all necessary rights-of-way or easements properly
cleared and adequately prepared as required by Company for preliminary
estimates, construction, operation and maintenance of the extension. The
Customer shall allow the Company free access at reasonable times to the
customer's premises for all work, including tree trimming, deemed necessary
by the Company to maintain continuity of service.
(7)

(8)
Ser\'ice Conductors: The secondary-voltage conductors, with
associated hardware, installed by the Company extending from the Company's
pole line, underground secondary-voltage mains, secondary voltage terminals
of a pad-mounted or underground transformer or from a secondary-voltage
switch cabinet to the point of delivery.

(9)
Extension Limits: In no event shall the Company be required to
construct under the provisions of this Rule, any extension which requires
special consideration because of unusual construction requirements, lack of
reasonable assurance as to the permanent continuation of required revenue, or
any other unusual conditions.

(10) Rules Previously in Effect: Line Extension contract obligations
incurred under previous rules shall continue in effect. If a customer has
advanced funds for construction of an extension under the conditions
established by a rule or contract previously in effect, refunds for additional
customers connecting to that extension will be made in accordance with the
requirements of the rule or contract under which the advance was made.

(Continued)

pt{i~e~~:
Issued: June 29, 1990
TF5 P-2LNEXT

Vice President
Effective: With service rendered
on or after June 29, 1990

Pacific PO\\Ter & Light Company
General Rules and Regulations
Wyoming

Line Extensions
Rule 14
First Revision of Sheet No. Q-l
Cancelling Original Sheet No. Q-l
P.S.C. \Vyo. No.8

B. Conditions and Definitions: (continued)
(11)

II.

Restrictions: Notwithstanding the provisions of this Rule, the extension
of the Company's lines and service shall be subject to such restrictions as
may be imposed from time to time, during war or other emergencies, by
the laws of the United States, the State of Wyoming, by executive and
administrative proclamations, by orders or regulations of the Wyoming
Public Service Commission or by any lawful order of any regulatory
authority or governmental body having jurisdiction.

Line Extensions - Overhead
A. Residential Extensions:
The Company will construct overhead line extensions, to supply permanent
electric service for residential Applicants that requires less than 300 feet of
primary voltage facilities at no cost to the Applicant. In the event that primary
voltage facilities in excess of 300 feet are required, the Company will supply
service provided that prior to the start of construction, the Applicant advances
the cost of all facilities in excess of the Extension Allowance. For residential
Applicants, the Company will grant an Extension Allowance consisting of the
necessary transformer, meter and service plus 300 times the average cost per
foot of an primary voltage facilities installed to serve the Applicant.

B.

Non-Residential Extensions, 1000 k\V or less:
The company will construct overhead line extensions, to supply permanent
electric service for non-residential Applicants having loads of 1000 kW or less,
that requires less than 300 feet of primary voltage facilities at no cost to the
Applicant. In the event that primary voltage facilities in excess of 300 feet are
required, the Company will supply service provided that prior to the start of
construction, the Applicant advances the cost of all facilities in excess of the
Extension Allowance. For each Applicant, the Company will grant an
Extension Allowance consisting of either (1) the necessary transformer, meter
and service plus 300 times the average cost per foot of all primary voltage
facilities installed to serve the Applicant, or (2) an amount equal to the
estimated annual revenue the Applicant would pay the Company.

(Continued)

1IJ.~~e
Issued: June 29,1990
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Vice President
Effective: With service rendered
on or after June 29, 1990

Pacific PO\\Ter & Light Company
General Rules and Regulations
Wyoming

Line Extensions
Rule 14
First Revision of Sheet No. Q-2
Cancelling Original Sheet No. Q.2
P.S.C. Wyo. No.8

B. Non-Residential Extensions, 1000 kW or less: (continued)
In addition to the above, the Company may require the Applicant to pay a
minimum monthly charge for a term of three years. This monthly charge will
be the greater of: (1) the Applicant's monthly bill as determined by the
application of the appropriate rate schedule; or (2) an amount equal to 80% of
the Applicant's monthly bill plus 1.670/0, the equivalent of 1112 of 20%, of the
Extension Allowance granted the customer.

c.

Non-residential Extensions, Over 1000 kW:
(1)
An extension to supply permanent electric service for non-residential
Applicants having loads over 1000 kW will be constructed without cost to the
Applicant, provided the estimated cost of such extension does not exceed the
estimated annual revenue to be derived from the Applicant. If the cost of the
extension exceeds the Extension Allowance, the Applicant shall advance the
excess cost. Fifty percent (50%) of such advance shall be made at time of
execution of the service contract, with the balance due at the completion of
construction and prior to the commencement of service. In addition the
Applicant shall contract to pay, as long as service is taken, a minimum monthly
charge equal to the greater of:

(a)
The Applicant's monthly bill as determined by application of the
appropriate rate schedule or
(b)
An amount equal to BOt'k of the Applicant's monthly bill as
determined by application of the appropriate rate schedule plus one and
two-thirds percent (1.67%) of the Extension Allowance granted the
Applicant.
(2)
Applicant's advance and minimum monthly charge hil1ing requirements
shall be subject to adjustment based upon an audit of the Applicant's total third
year's electric service billings. Adjustments to the minimum monthly charge
shall not be retroactively applied.
In the event that the Applicant desires to terminate service, the
(3)
Applicant shall pay a termination charge equal to the Extension Allowance less
1/10th of such amount for each year that service has been rendered.
(Continued)

tive Vice President
Issued: June 29, 1990
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Effective: With service rendered
on or after June 29, 1990

Pacific PO\\Ter & Light Company
General Rules and Regulations
Wyoming

Line Extensions
Rule 14
Original Sheet No. Q-3
P.S.C. \\1 yO . No.8

D. Additional Customers, Advances and Refunds:
(1) Residential and Non-residential, less than 1000 kW. During the first
three years following completion of an extension, each of the next three
Applicants for service following the initial Applicant shall pay Company, prior
to connection, twenty-five percent (25%) of the cost of that shared portion of the
original extension which is in excess of the initial primary voltage line
allowance necessary to serve them. The Company shall refund such payments
by subsequent Applicants to the initial Applicant. The Company shall make a
reasonable attempt to inform the initial Applicant when a refund is due.
(2)
Non-residential, over 1000 k\\T. During the first 120 months that
service is taken, each additional Applicant for service following the initial
Applicant shan pay the Company, prior to connection, a sum to be refunded to
the original Applicant for sharing of the original extension. Said sum shan be a
proportionate share of the cost of the original extension for which an advance
has been taken. Such proportion shall take into consideration the shared
amounts of extension, load size of the existing and additional customer and
length of time that the original extension has been in service and the original
Applicant's advance.

Refund

=A xB xC xD

\Vhere
A

=

Shared footage of line of the original and new Applicant
for which an advance was taken
Total footage of line for which an advance was taken

B = New additional load
Total connected load

c

=

120 months less time in service for new Applicant
120 months

D = Original Applicant's advance in dollars

(Continued)

Issued: June 29, 1990
TF5 Q-3LNEXT

Effective: With service rendered
on or after June 29,1990

WYOMING

PACIFIC POWER & LIGHT COMPANY
GENERAL SERVICE

SCHEDULE 25
Page 1

Available:

Energy Charge:

In all territory served by the Company in the State of
Wyoming.

Winter Summer
6.977e

6.343e

Per kWh for the first 85 kWh per
kW of demand but for not less
than the first 1,000 kWh

4.324¢

3.93Ct

P~rkV/h

3.297t

3.297t

Per kWh for all additional kWh

Applicable:
The schedule is ~pplicab!e to non-residential
Customers whose entire requirements are supplied
hereunder. Deliveries at more than one point, or
more than one voltage and phase classification, will
be separately metered and billed.
This schedule is not applicable to standby or
breakdown service.

fer the next 8,000 k\.'Vh

Seasonal Definition:
Winter months are defined as the six regular billing
periods November through April. Summer months
are defined as the six regular billing periods May
through October.

Monthly Billing:
The Monthly Billing shall be the sum of the Basic,
Energy, and Reactive Power Charges.

Minimum Charge:
The monthly minimum charge shall be the Basic
Charge. A higher minimum may be required under
contract to cover special conditions.

Basic Charge:
If Load
Size* Is:

The Monthly Basic Charge* Is:
Single Phase

Three Phase

Reactive Power Charge:

10kWor
less

$6.00

$9.00

Over 10
kW

$6.00
plus $.50 per kW
for each kW in
excess of 10 kW

$9.00
plus $.50 per kW
for each kW in
excess of 10 kW

The maximum 15-minute reactive demand for the
month in kilovolt-amperes in excess of 40% of the
measured kilowatt demand for the same month will
be billed, in addition to the above charges, at 60~ per
kvar of such excess reactive demand.

(continued)

* Note: kW load size, for the determination of the
Basic Charge, shall be the average of the two
greatest non-zero monthly demands established
anytime during the 12-month period which includes
and ends with the current billing month.

Issued:
Effective:

January 31, 1989
With service rendered on and after
March 2, 1989

P.S.C. Wyo. No.8
Original Sheet No. 25-1

Paul G. Lorenzini, Executive VIce PreSIdent
TF5 25-1 E

WYOMING

PACIFIC POWER & LIGHT COMPANY
AGRICULTURAL PUMPING SERVICE

Available:
In all territory served by the Company in the State of
Wyoming.

Applicable:
To Customers desiring seasonal service for irrigation
and soil drainage pumping installations. The season
shall include April through November billing periods
each year.

Monthly Billing:
Except for November, the Monthly Billing shall be the
sum of the Basic Charge and Energy Charge. For
November, the billing shall be the sum of the Basic
Charge and Energy Charge plus any amount the
minimum seasonal charge exceeds the total of the
Basic and Energy Charges during the same season.

SCHEDULE 40

but not less than $8.80 per kW of the highest billing
demand established during the irrigation season. The
amount by which this minimum seasonal charge
exceeds the total of the monthly bills for electric
service during the same season shall be billed and
payable with the November billing.

Monthly Biiling Demand:
The measured kW shown by or computed from the
readings of Company's demand meter, or by
appropriate test, for the 15-minute period of
Customer's greatest use during the billing month;
provided, however, that for motors not over 10 hp,
the demand may, subject to confirmation by test, be
determined from the name plate hp rating and the
following table:
5 HP or less
Over 5 through 7.5 HP
Over 7.5 through 10 HP

5 kW
7 kW
9 kW

Basic Charge:
Si ngle-Phase

Three-phase

$5.00 plus $.50 per kW
for each kW in excess
of 10 kW
$8.00 plus $.50 per kW
for each kW in excess
of 10 kW

Special Conditions:
Service during other than the irrigation season will be
furnished at the same delivery point to any irrigation
Customer served hereunder and the applicable
general service schedule shall apply.

Term of Contract:
Energy Charge:
3.748( per kWh for the first 100 kWh per kWof
measured demand but for not less than the
fi rst 500 kWh
3.317( per kWh for all additional kWh

Company may require the Customer to sign a written
contract which shall have a term of not less than five
years.

Rules and Regulations:
Minimum Seasonal Charge:
Single-Phase

$44.00

Three-phase

$75.00

Issued:
Effective:

January 31, 1989
With service rendered on and after
March 2, 1989

Service under this schedule is subject to the General
Rules and Regulations contained in the tariff of which
this schedule is a part and to those prescribed by
regulatory authorities.
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WYOMING

PACIFIC POWER & LIGHT COMPANY
LARGE GENERAL SERVICE
100 KW AND OVER

SCHEDULE 45
Page 1

Demand Charge:

Available:
In all territory served by the Company in the State of
Wyoming.

Winter Summer
$2.73
$2.23

For each kW of Billing Demand

Applicable:
This schedule is applicable to electric service loads of
100 kW or greater which have not exceeded 999 kW in
more than one month of a consecutive l8-month
period. Deliveries at more than one point, or more
than one voltage and phase classification, will be
separately metered and billed. Service for
intermittent, partial requirements, or highly
fluctuating loads, or where service is seasonally
disconnected during anyone-year period will be
provided only by special contract for such service.
Partial requirements service for loads of less than
1,000 kW will be provided only by application of the
provisions of Schedule 32.

3.051 t/. per kWh for the first 40,000 kWh
2.695t/. per kWh for ai i additional kVvn

Seasonal Definition:
Winter months are defined as the six regular billing
periods November through April. Summer months
are defined as the six regular billing periods May
through October.

Minimum Charge:

Monthly Billing:
The Monthly Billing shall be the sum of the Basic,
Demand, Energy, and Reactive Power Charges; plus
applicable Metering and Delivery Adjustments.

Basic Charge:
If Load Size* Is:

Energy Charge:

The monthly minimum charge shall be the Basic
Charge plus the Demand Charge for the current
month. A higher minimum may be required under
contract to cover special conditions.

Reactive Power Charge:
The Monthly Basic Charge* Is:

100 kW or less

$' 55

101 kW - 300 kW

$ 50 plus $1.05 per kW

Over 300 kW

$110 plus $.85 per kW

The maximum 15-minute reactive demand for the
month in kilovolt-amperes in excess of 40% of the
measured kilowatt demand for the same month will
be billed, in addition to the above charges, at 60ct per
kvar of such excess reactive demand.

*Note: kW load size, for the determination of the
Basic Charge, shall be the average of the two greatest
non-zero monthly demands established anytime
during the 12-month period which includes and ends
with the current billing month.

Issued:
Effective:

January 31, 1989
With service rendered on and after
March 2, 1989
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WYOMING

PACIFIC POWER & LIGHT COMPANY

SCHEDULE 45

LARGE GENERAL SERVICE
100 KW AND OVER

Page 2

Primary Vol~age Metering and
Delivery Adlustments:
The above monthly charges are applicable without
adjustment for voltage when delivery and metering
are at Company's standard secondary voltage.
Metering:
For so long as metering voltage is at Company's
available primary distribution voltage of 11 kvor
greater, the above charges will be reduced by 1.0%.
Delivery:
For so long as delivery voltage is at Company's
available primary distribution voltage of 11 kvor
greater, the total of the above charges will be
reduced by 30( per kW of load size used for the
determination of the Basic Charge billed in the
month. A High Voltage Charge of $70 per month will
be added where such deliveries are metered at the
delivery voltage.

Demand:
The kW shown by or computed from the readings of
Company's demand meter for the lS-minute period
of Customer's greatest use during the month,
determined to the nearest kW, but not less than 100
kW.

Term of Contract:
Company may require the Customer to sign a written
contract which shall have a term of not less than one
year.

Rules and Regulations:
Service under this schedule is subject to the General
Rules and Regulations contained in the tariff of which
this schedule is a part and to those prescribed by
regulatory authorities.

The reductions of charges herein shall not operate to
reduce minimum charges for the first 100 kW.
When a new delivery or an increase in capacity for an
existing delivery is, at request of Customer, made by
means of Company-owned transformers at a voltage
other than a locally standard distribution voltage on
or after December 23, 1980, the above charges for any
month will be increased by 30( per kW of load size
used for the determination of the Basic Charge billed
in the month.
Company retains the right to change its line voltage
or classifications thereof at any time, and after
reasonable advance notice to any Customer affected
by such change, such Customer then has the option to
take service at the new line voltage or to accept
service through transformers to be supplied by
Company subject to the voltage adjustments above.

Issued:
Effective:

January 31, 1989
With service rendered on and after
March 2, 1989
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B.

Douglas - Ridgewater Agreement

RESOLUTION NO.

4~1
,

RESOLUTION OF TilE CITY COUNCIL OF TUE CITY OF DOUGLAS
AGREEING IN PRINCIPAL TO PROVIDE MUNICIPAL WATER SERVICE
TO THE RIDGEWATER SERVICE AND IMPROVEMENT DISTRICT 11
HEREINAFTER REFERRED TO AS "DISTRICT" AND PE'rITIONING 'rHE
WYOMING WATER DEVELOPMENT COMMISSION TO MAKE APPLICATION
TO THE STATE LEGISLATURE ON BEHALF OF THE CITY AND
DISTRICT FOR LEVEL III FUNDING FOR DEVELOPMENT OF THE
SHEEP MOUNTAIN (RIDGEWATER) WELL.
WIIEREAS. '-Ii th the assistance of the Wyoming \-later Development
Commission. the DISTRICT completed a preliminary analysis of
potable water needs and an assessment of ground water potential on
August of 1989 and concluded that sites in the vicinity of Sheep
Mountain had the most potential for producing a water source for
the DISTRICT; and.
Whereas. \-d th
State Legislature.
DISTRICT proceeded
location in May of

an addi tiona I appropriation from the \-Iyoming
the Wyoming Water Development Commission and the
to construct a "test well" at the Sheep Mountain
1990; and.

Whereas. the "test well" resulted in the discovery of a
reliable long term water supply with the capability of producing
water in excess of the needs of the DISTRICT; and.
Whereas. a conceptual design for constructing the well.
transmission and storage facilities was developed and an economic
analysis was undertaken in order to assess the feasibility of the
DISTRICT constructing and ope ra ting the Sheep ttoun tain \-Iate r source
on its own; and.
Whereas. the projected cost for construction and operation of
the Sheep llountain water system would require a greater financial
commitment than the DISTRICT could reasonably afford; and
Whereas. the City of Douglas desires to obtain a supplemental
water source and is willing to provide water service to the
DISTRICT; and
Whereas. the City of Douglas. the DISTRICT and the Wyoming
Water Development Commission desire to preserve the effort and
investment made to date to secure a safe. reliable water source for
the DISTRICT and develop and operate the Sheep Hountain \-Iater
source to the benefit of the DISTRICT and the City.
NOW THEREFORE. be it resolved by the City Council of the City
of Douglas as follows:
1).
That the City of Douglas desires to construct. operate
and maintain the Sheep Hountain '-1ell. transmission and storage
facilities to supplement its water supply and desires to provide
the DISTRICT with a potable water supply in accordance with the
Proposal For Water Service outlined at the Douglas City Council
meeting on October 14. 1991. said meeting being a matter of public
record and the minutes of which are available for public inspection
in the office of the City Clerk during normal business hours.

2).
That the DISTRICT and the City of Douglas hereby petition
the Wyoming Water Development Commission to submit a request to the
Wyoming State Legislature for Level III funding for development of
the Sheep tlountain (Ridgewater) \olell.
PASSED, APPROVED AND ADOPTED THIS

2B 71t
- DAY

/'l

OF C-Je 7cl3E/r

, 1991.

CITY OF DOUGLAS

The

Ridge\Olater

Se+vice, and

Improvement District #1 met on the
, 1991 and unanimously PASSED,
APPROVED AND ADOPTED the foregoiong resolution.

a

Z?> ,;4 day of

kbr=-r.:...

RIDGEWATER
SERVICE
&
IIlPROVEHENT DISTRICT #1
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im Single,
the Board
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of
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__

James Lola
I
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~.k"~:2::>.- ___
Steve Jordon

ATTEST:

C~ty

Clerk

Approved as to Form:
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A. Hardee, City Attorney

101 N •. 4th StFeet
Douglas, WY 82633
307·35a.3462
FAX: 307·358-8447

October 31, 1991

Wyoming water Development Commission
ATTN: Mike Carnevale
Herscheler Building
122 W. 25th st.
Cheyenne, WY 82002
RE:

SHEEP MOUNTAIN WELL (RIDGEWATER) WATER SUPPLY PROJECT

Dear Mike:
The City of Douglas and Ridgewater Service and Improvement District
#1 have reached an Agreement in Principal on the provisions for
providing the District with municipal water service.
Briefly,
those provisions are as follows:
1.

The
the
and
the

City will provide the District with water service to
extent that water service is available from the city
above that which is necessary to satisfy the needs of
City.

2.

Service will be limited to a 114, 5/8", or 3/4" service
connections.

3.

The City will assume responsibility for existing current
District debt.

4.

The City will read meters of District customers.

5.

The ci ty will
District.

6.

The City will bill the District for use and consumption
based on the Residential User classification rates in
effect for City customers. at the time.
If those rates
change for City customers, they also change for District
customers.

7.

The District will be responsible for making payment to

bill

District

customers

on behalf

of

the City for water service.
S.

The District will continue to maintain their distribution
system.

9.

The city and the District will cooperate during start-up
of service to ensure water pressure to the District is
adequate and does not exceed the abilities of their
distribution system; if leaks do occur the system can be
sectionalized and the leaks repaired; and to ensure
pressure can be equalized if different in various
sections of the District's distribution system.

10.

The agreement will include non-binding provisions for
planning and implementing future District distribution
system improvements (agreements to agree in the future).

11.

Provisions of the agreement between the District and the
City will become part of the District's rules for
connection and use of their water system.

12.

The formal agreement to be executed based on these
provisions becomes binding and in full force and effect
on the parties thereto upon the occurrence of the
following events:
a.

access and other rights to Sheep Mountain Well
satisfactory to the city are obtained and,

b.

satisfactory terms for Water Development Commission
financing is approved by the Legislature and
construction of the Sheep Mountain Well and
appurtenant facilities is completed.

The agreement that embodies these principals is still in its draft
form. We will endeavor to have it finalized by December 1. Given
the current pace of progress, this time schedule should be easily
achieved.
Attached to this correspondence is a joint Resolution from the City
and the District representing Agreement in Principal to the above
stated provisions.
The provisions of the agreement outlined above envision some
modifications in the concept for the development of the Sheep
Mountain Well contained in the August 9, 1991 version of the
Ridgewater Water Supply Project Phase III. Level II Draft Report.
Based on our review of the water production and delivery
alternatives for cost effective service of Ridgewater, the City
feels it is necessary to add a booster/backfeed facility with
standby power to the transmission line between its point of
connection into the City's system and its point of connection into
the District's distribution system.
Also, the City feels that

standby power is needed at the Sheep Mountain well itself.
Provision #9 of the principals governing service between the
District and the city envision a coordinated start-up effort. In
discussing coordination of start-up with John Nelson, we both
agreed that the 13% contingency estimated in the budget in the
above mentioned report will be sufficient to cover start-up costs.
With the addition of the standby power and the booster/backfeed
facility, we feel that a budget of $1,562,000 ($1.6 million
rounded) will be sufficient to construct the system and mitigate
any concerns (note the report indicates that the transmission
pipeline crosses an Oregon Trail route requiring mitigation).
For clarification, it is my understanding that providing water
service to the District is a prerequisite for Water Development
Commission financing of this project.
While the above mentioned
report envisioned providing water service to a much greater
geographic service area, the city is not obliged to provide service
in that area and if it chooses to do so it is free to negotiate
with entities in those areas independent of the Water Development
Commission on terms and conditions for service.
PLEASE BE ADVISED THAT THE CITY OF DOUGLAS IS HEREIN REQUESTING
WATER DEVELOPMENT COMMISSION FUNDING FOR DESIGN AND CONSTRUCTION OF
THE FACILITIES DESCRIBED IN THE nRIDGEWATER WATER SUPPLY PROJECT
PHASE III, LEVEL II DRAFT REPORTft (REVISED AUGUST 9, 1991) AS
MODIFIED HEREIN. The report references potential Water Development
Commission financing with a 67% grant, and a 33% loan for 30 years
at 4%.
The City has reviewed its "debt servicing capabilities in
light of its existing debt, the debt it will incur as a result of
construction of its intake structure, and the debt this project
represents. Based on this review, we would request that the Water
Development Commission be flexible in scheduling the repayment of
the debt.
We request that the Commission consider a repayment
schedule of 40 to 50 years on this debt in combination with the
intake structure debt and further that debt instruments provide
favorable terms and conditions for early repayment of the debt.
Once the project is constructed, and the City has adjusted its
water production capabilities to achieve the most cost effect
production scenario, if we are able to meet peak water demand at a
lower production cost, then we may wish to retire the debt quicker.

One of the City's key concerns at this point is the arrangements
that the Water Development Commission is making with the Baker's
for access and other rights to the Sheep Mountain. Well. The City
is very interested in those arrangements because they are affected
by them in the future. I know you will keep us appraised and seek
our input on those arrangements.

Mike, it has been a pleasure with you to this point on this project
and I look forward to continuing our fine relationship in the
future.
truly,

lfred J. Fiquly
city Administrator
AJF:dcb
Attachment
cc:

Ridgewater Service and Improvement District #1, attention Jim
Single, Chairman
Jim Hardee, City Attorney
centennial Engineering and Research attention Tom Barker and
John Nelson
Steve Bennett
Mayor
City Council

c. Ridgewater #1 Test Well
Lithologic Description and comments

Ridgewater #1 Test Well, Ridgewater, Wyoming
Spud Date: May 30, 1990
contractor: DC Drilling, Lusk, wyoming
Company: Centennial Engineering and Research, Inc.
(TriHydro Corporation)

Depth
(ft. )

Lithologic Description and Comments

0-5

clay, Claystone, Buff-brown, soft, easily crumbled, dry, massive, occasional pieces of white,
hard, very fine grained sandstone.

5-10

Claystone, claystone is mostly as above, some of
the larger cuttings are sandy and conglomeratic,
Also contains occasional cuttings up to 1" long
of gray, very hard, angular, crystalline rock
fragments

10-15

Claystone, Red-brown, clearly more red than
above, soft, crumbly, dry; also contains some
whitish, soft, poorly sorted sandstone, and some
white to light green, very hard, small pieces of
chert: dry.

15-20

Sandstone, Claystone, Claystone is as above,
Sandstone is poorly sorted, predominantly medium
grained quartz sand; very soft, crumbly; entire
sequence is dry.

20-30

Clavstone, Sandstone, Claystone is red-brown,
somewhat sandy, some of the bigger cuttings are
hard, some very soft. Sandstone is white to
green (glauconitic staining), very soft, crumbly.

30-40

Sandstone, Claystone, Entire sequence is variegated form light gray to red-brown, most of this
interval is very soft, crumbly; some scattered
cuttings of hard, white, very fine grained sandstone. Entire sequence is dry.

40-50

Clay, Claystone, Brown-red, relatively homogeneous, little to no sand content, cuttings were
damp at 40', free water returning at about 42',
Most of sample from 40-50 was red mud.

50-60

Clay, Mostly light gray, some red-brown, very
soft, contains some small white gypsum fragments. Red-brown clay is very soft, pliab~e like
play-dough, entire sample is calcareous.
C-l

Depth
(ft. )

Lithologic Description and Comments

60-70

Claystone, siltstone, White to light gray, most
of sample is very soft to moderately hard. Also
contains abundant hard, reddish chert fragments.
Entire sample is calcareous. Calcium carbonate
cups can be seen on larger chert fragments.

70-80

Clay, Claystone, Chert, Light gray, very soft,
calcareous, some scattered cuttings of hard,
angular chert fragments. Entire sample has a
very homogeneous color. Very hard reaming from
72'-76'.

80-90

Clay, Claystone, Light red-brown, soft, scattered cuttings of blue-qray, well compacted,
soft, claystone, entire sample is calcareous.

90-100

clay, Claystone, Light white-brown, soft, easily
crumbled, scattered fragments of light colored,
soft, siltstone; entire sequence is calcareous.

100-105

Clay, Claystone, Red-brown, soft,
scattered
fragments of white gypsum, scattered fragments
of limestone. Drilling became much harder at
lOS' •

102

CONTACT CHUGWATER FORMATION

Limestone, Red - contains sand grains,
sugary texture, crystalline.

hard,

105-110

Limestone,
Sandstone, Claystone,
Claystone
varies from red-brown to dull olive-green, is
soft, easily crumbled. Limestone
is red and
white, relatively hard, contains inclusions of
chert. Scattered chert fragments
throughout
cuttings. Sandstone is clear to white, medium
grained, angular-subangular,
mostly
quartz
grains, relatively soft, contains gypsum-filled
fractures.

110-120

Sandstone, Limestone, OVerall size of cuttings
is much smaller than above. This sample was
collected prior to installation of liner casing
(8 5/8"). Sand varies from clear to red-brown,
most of sand is individual clear grains. Limestone is white to pink-white, scattered silt and
clay cuttings in sample.

C-2

Depth
(ft. )

Lithologic Description and Comments

120-130

Mudstone, Sandstone, Mudstone is brownish-red,
soft, crumbly, calcareous. Sandstone is white to
bluish-white, calcareous cement, has a sugary
appearance, abundant individual grains of quartz
in sample, 85% of sample is mUdstone.

130-140

Mudstone, Siltstone, Red-Brown, more homogenous
than above, soft, easily broken cuttings, calcareous, micaceous, impure, contains some sand,
most of sample is siltstone.

140-150

Siltstone, Red-brown as above, scattered cuttings of sand, sandstone composed of white and
clear quartz grains.

150-160

Siltstone, Red-brown, very soft, contains abundant individual quartz grains.

160-170

Siltstone, Red-brown as above, siltstone is
impure, contains abundant sand, 30% of sample is
white to light gray, soft siltstone.

170-190

Shale, Siltstone, Siltstone is red-brown as
above, sharp change at 175' to light gray to
blue-gray shale, contains
abundant, perfect
cubic pyrite crystals, calcareous.

190-200

siltstone, Shale, Gypsum, Siltstone : red-brown
as above, shale: red and gray, occasional iron
pyrite crystals, contains gypsum and anhydrite:
clear, blocky, non-calcareous.

200-210

Siltstone, Predominantly red-brown, also light
green-gray with black specks, trace iron pyrite.

210

CONTACT GOOSE EGG FORMATION

210-220

siltstone, Gypsum, Siltstone: red-brown
and
green-gray as above, 60% of sample is white
gypsum (non-calcareous).

220-230

Limestone, Light tan, fine,
crystalline anhydrite, white.

230-237

siltstone,
anhydrite.

237-240

Anhydrite, White, soft.

small

of amount

(70%) Brown, hard; grades into white

C-3

Depth
(ft. )

Lithologic Description and comments

230-240

Shale, Trace, green, soft.

240-244

Anhydrite, Light tan,
drills rough.

244-250

Shale, Reddish brown, medium hard.
Limestone, Some, white to light tan, slightly
dolomitic.
Shale, Trace, light green.
Anhydrite, Some, white.
Note:

cryptocrystalline, hard;

Various Lithologies may be interbedded.

250-260

Anhydrite, White, cream and very
medium hard, micro-crystalline.

260-263

Anhydrite, White, cream & very light tan, medium
hard, micro-crystalline.
Note:

Much interbedding
anhydrite, samples
across shale shaker

light tan,

of shales, gypsum &
in 1-2 ft. "bands"

263

Shale, reddish brown.

263-270

Anhydrite, reddish brown.

270-280

Gypsum, White, soft, crumbly
Anhydrite, White to clear to light red, medium
hard.
Siltstone, Red-brown, less than 10% of total,
soft, black specks.

280-290

Siltstone, Red-brown, medium hard, micaceous,
impure, slightly calcareous, gypsum-filled fractures.
Gypsum, 15% of sample, selenite and white crystalline.

290-300

Anhydrite, White, medium hard.
Gypsum, White, clear.
Limestone, Light gray, tan, dolomitic, hard.
Siltstone, Red-brown: as above, less than 10% of
sample.

C-4

Depth
(ft. )

Lithologic Description and comments

300-310

Siltstone, Red-brown: as above, gypsum-filled
fractures.
Siltstone, Light blue-gray, black specks, less
than 5%.
Anhydrite, White as above, 5%, mainly filling in
fractures.

310-320

Anhvdrite, White, clear, soft to medium hard
some fibrous texture (selenite), makes up 85% of
sample.
Dolomite, White to light red-gray, hard, 5% of
sample.
Siltstone, Red-brown: as above, 10% of sample,
probably slough.
Note:

slower drilling at 310, than above. From
312-317 average drilling time: 20 min/ft.

320-330

Limestone, Light gray, thinly bedded, hard.
Gypsum, white and clear, occurs as filling in
fractures in siltstone.
Siltstone, Red-brown, fine grained, 5% of sample, calcareous.

330-340

Gypsum, White, clear, fracture filling, soft.
Dolomite, Red-gray to white-gray, hard, reacts
with BCL when scratched.
Siltstone, as above.

340-350

Gypsum, White, soft to medium hard.
Dolomite, Gray-red, hard.
Siltstone, Gray-green, hard, calcareous.
Siltstone, olive-qreen, trace, very soft, noncalcareous.

350-360

Shale, Red-brown, sharp change from above.
Siltstone, non-calcareous to slightly calcareous.
Mudstone, soft to medium hard, fissile, very
fine grained to massive mUdstone.
Gypsum, trace.

360-370

Siltstone, Red-brown - as above.
Gypsum, 15% of sample.
Siltstone, Olive-green, very soft, trace •

370-380

.Siltstone, Red-brown, as above.
Siltstone, Olive-green, as above, trace only.

C-5

Depth
(ft. )

Lithologic Description and Comments

380-390

Siltstone, Red-brown, as above.
Note:

est. top minnekahta limestone
based on drilling time.

at 387-

Limestone, Light tan to gray, crypto-crystalline
trace only.
387

CONTAcr MINNEKAHATA LIMESTONE MEMBER

390-400

Limestone,
hard.

400-410

Limestone, As above, 40% of sample.
Limestone, Dark gray to brownish, cryptocrystalline, hard, 50%.

410

CONTAcr OPECHE SHALE MEMBER

410-420

Shale, Red-brown, soft, slightly limey, 45%.
Limestone, gray to brown and dark gray, 45%.
Limestone, Light, greenish gray, pyritic, trace.

420-430

Shale, Red brown, soft, slightly silty, 90%.
Limestone, Greenish-gray, medium hard, trace.

430-440

Shale, As above with thin layer of gypsum.

440-450

Shale, As above with increasing gypsum.

450-460

Shale, Red brown with gypsum streaks, shale is
slightly silty with traces, bright blue green
shale.

460-466

Gypsum, White, soft, fibrous-forms white mass on
shale shaker.
Shale, Red brown, soft with traces of silt.

466-470

Shale, As above, some with very fine sand.
Anhydrite, Cream gray, 1/4" pieces, hard.
Note:

470-480

Light tan, gray, coarse-crystalline,

Gypsum
layers
face.

seems to be originating
from
possibly 1'-2' thick in subsur-

Sandstone, Light
tan to clear, predominantly
hard, some soft, very fine to fine, round to
subrounded, silicious cement.
Limestone, Trace, interbedded, gray, hard.

C-6

Depth
(ft. )

Lithologic Description and comments

471

CONTACT CASPER FORMATION

480-490

Sandstone, White to light tan, very fine to fine
grained, sub-angular to subrounded,
sorting
poor, very hard, poor porosity <10%, calcareous
cement.

490-500

Sandstone, As above but with evidence of fractures with crystals of quartz with secondary
brown iron staining, medium to coarse, pure
unrestrained crystal growth (as is typically
seen in geodal development but much smaller) A
few very coarse limey dolomite crystals up to
1/8" with striated crystalline faces.

500-510

Sandstone, Generally as above but with medium to
fine grain size predominating. More evidence of
unrestrained crystalline growth.

510-520

Sandstone, As in 480-490 with some material
light gray, very soft, possibly some type of
kaolinite.

520-525

Sandstone,
As above,
appears to grade into
limestone, crypto-crystalline, (except for large
free grains). Some colored purplish brown. Some
limey dolomite
with traces of fossil shell
fragments.
The above sequence appears to have undergone
some diagenesis with some cementing silicious,
or trending to dolomization.
In sum, entire
section is extremely hard.

525-530

Sandstone, As
hard, tight.

above

530-540

Sandstone, White to light tan, very fine to some
fine, hard, tight, silicious cement. Some brown.
Some with calcite crystalline growths indicating
fracture lining or vugs.

540-550

Sandstone, As above
reddish speckling.

550-560

Sandstone, As above with large 1/8"-1/4" crystals of calcite but sandstone is very hard &
tight.
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560-580

Limestone, White, soft, amorphous with large
pieces, up to 3/4" platey, white to clear calcite.

580-600

Sandstone, White with brown speckling, very very
fine, to fine, moderately hard to soft, poorly
sorted, calcareous cement, (fizzes violently in
acid) low porosity.

600-610

Sandstone, White with some spotty with light tan
sorting poor, fine to very fine, soft, medium
porosity (water sand?), calcareous cement.

610-620

Sandstone, as above.

620-630

Sandstone, as above but becoming more tannish,
with minute partings
of dark reddish brown
material (unknown type of iron deposit, trace of
greenish waxy, soft shale.

630-640

Limestone, White, with disseminated very fine
sand grains and minute pores, some with microveinlets of calcite.

640-650

Limestone, as above, but has a pinkish color.
Trace shale, dark red-brown, moderately hard.

650-660

Limestone, Gray, crypto-crystalline, hard, dense
slightly dolomitic. Trace of chert as inclusions
in limestone and some minute vugs with crystalline development or some may be in fractures.

660-670

Limestone, Grey-pink and beige-white, crystalline, sugary texture, hard, some vugular crystal
development as above, some calcite filled fractures in limestone. Most cuttings are big (up to
3/4"long). Some tan-brown chert fragments. The
pink colored limestone occurred mostly from
660-665, whitish colored limestone from 665-670.

670-680

Limestone, White: massive to crystalline, hard,
some calcite filled fractures with well developed crystals.
Sandstone: Salmon color, fine grained, hard,
calcareous, 15% of total sample.
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680-690

Sandstone: White-tan, fine-grained, well cemented mildly calcareous,
small amount
of
white-tan dolomite, some hard, tan-brown chert
fragments small amount of red-purple dolomitic
limestone with geodal calcite crystalline development.

690-700

Sandstone, White to tan-yellow, fine grained,
soft and crumbly to moderately hard, calcareous,
small amount of tan-white and red-purple dolomitic limestone.

700-710

Sandstone, as above, cutting size is relatively
small, fast drilling.

710-720

Sandstone, light tan, fine grained, well sorted,
soft, calcareous, 95% of sample, minor amounts
of white to pink-white limestone with calcite
filled veinlets.

720-730

Limestone, pink-buff colored, sharp lithologic
change at
720, hard drilling
at interface.
Limestone is dolomitic, moderately hard.
Sandstone, as above, 30% of sample.

730-740

Limestone, as above.
(734-735 44 min, ft)

743-745

Sandstone, 2' drilling break - trace yellowish
tan, very fine to fine, soft, porous.

745-750

Limestone, Cream, some with finely disseminated
sand
grains & some tiny vugs. Trace-pieces
limestone, with coarse calcite crystals.

750-760

Sandstone, Liqht tan, limey with minute vugs
crystalline lined, soft.
Sandstone, some, dolomitic, red-brown.
Limestone, some, red-brown, slightly shaley,
some with fine crystalline growth faces.

760-770

Sandstone,
Brownish red limey, very
grained, hard, some soft, porosity poor.

770-780

Sandstone, as above, mostly soft to medium hard,
also some well developed calcite crystals in
fractures.
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780-790

Sandstone, Red-brown, very fine to fine grained,
soft to moderately ~ard, easily broken but not
crumbly, little pr1mary porosity, calcareous
cement, some prominent white streaks.

790-793

Shale, Brown-red, sharp change from above, soft
to moderately, hard, fissile, silicious.
Limestone, Pink, white, red-brown, dolomitic,
fractured, hard.
Sandstone, some, red-brown as above.

793-800

Limestone, Pink, white, red-brown, hard, regular
in places, some geode-like crystal development.
Sandstone, Brown-red, very fine grained, cal
careous, moderately hard, calcite filled fractures.
Siltstone/Shale, Red-brown, fissile to massive/
granular, slightly calcareous.
Chert, trace, olive-brown, very hard.

800-818

Limestone, White, pink, crystalline, sucrosic
texture, some dolomite, moderately hard to hard.
Shale-siltstone: Red-brown,
and
gray-green,
silicious, soft to moderately hard, fissile to
massive.

818-830

Sandstone: White and pink-tan, fine grained,
sub-rounded, well sorted predominantly quartz
sand, soft, easily broken, some good primary
porosity, some calcite filled fractures. Formation appears to be making more water than above.
Calcareous cement.
Siltstone: Trace, red-brown, as above.

830-840

Sandstone: Red-brown,
very fine to
fine
grained, angular to sub-angular, soft, porosity
good, calcareous cement, trace with calcite
veinlets (1 mm. average).

840-860

Sandstone:

860-870

Sandstone: As above except moderately hard with
dolomite cement.

As above.
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870-880

Sandstone: Red-brown,
very fine
grained,
angular-sub-angular, brittle
breaks easily,
well size sorted, moderate compositional sorting, calcite (may be slightly dolomitic: reaction was delayed) cement, some calcite veins (or
concentrations of calcite in a microfracture),
good porosity.

880-885

Sandstone: Reddish brown, very fine grained,
angular-sub-angular, very brittle, porosity very
good,
calcite filled cavities and fractures
throughout cuttings, samples are very brittle,
breaks easily, calcite cement, may be slightly
dolomitic.

885-890

Dolomite: Reddish brown, microcrystalline
some pinkish-gray
very hard; trace calcite
crystals, clear, up to 1/8", dolomite with
minute calcite veinlets; some with minute vugs.

890-895

Sandstone: White and reddish brown, mottled and
streaked, dolomitic, hard and tight, very fine
to fine, angular to subangular, sorting poor.
Trace
of the above only medium hard. Some
dolomite as above.

895-900

Dolomite: Light tan to yellowish, cryptocrystalline
some with minute vugs and stylolite
development, hard and tight. Some pieces with
clusters of
small crystals developed. Some
dolomite, dark gray to purplish as above but
without minute solution features.

900-905

Dolomite:

Light tan as above, very hard, etc.

905-910

Dolomite:
sisting.

As

910-915

Dolomite: Light tan to gray micro-crystalline
with some pyrite, very hard, abundant solution
features. Some Sandstone, very fine to fine
grained. White to pink to gray, hard and tight.

above with

solution feature per-

This seems to be a transition zone from pure
dolomite to
slightly sandy and increasingly
sandy to a dolomitic sand which is very hard.
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915-920

Sandstone: White to pink, very fine to fine,
soft with some dolomitic cement but has moderate
to qood porosity. Some
infrequent
spots of
black to brown dead oil stain.

920-925

Sandstone: As above but is fine
with fine size predominant.

925-930

Dolomite: Tan to gray, hard, micro-crystalline,
with traces of pyrite. Some sandstone, light
greenish gray, hard, dolomitic (especially when
wet).
Note:

to very fine

The sequence from 910 feet on appears to
consist of interbedded
thin beds of
dolomitic sandstone and tan dolomite,
some pyritic. Three lithologies common
in one 5 ft. sample.

930-940

Sandstone: White to tan, limey, fine to very
fine, angular
to sub-angular,
medium hard.
Porosity fair.

940-945

Sandstone: White, well sorted quartz sand, very
fine to fine grained, angular, medium hard,
calcareous, 80% of sample.
Dolomite: Pink-tan, hard, pyritic, sucrosic.
Limestone: Trace, white with red stains.

945-950

Limestone: Pink-tan, dolomitic, hard, pyritic,
sucrosic, increase in dolomite/limestone from
above.
Sandstone: White, as above, 20% of sample.

950-955

Limestone: Some sandstone as above; some calcite filled fractures in limestone.

955-965

Dolomite: pink to tan-gray, sucrosic, medium
hard.
Sandstone: White and red-brown fine grained,
angular-sub-angular. Some
iron staininq in
spots, pyritic, calcite cement, sample contains
some good calcite crystals, sample contains
abundant casing cement fragments.
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965-970

Limestone: White, sucrosic, pyritic, abundant
small solution cavities, 70% of sample.
Sandstone: White and red-brown, fine grained,
angular, calcareous, abundant calcite filled
fractures, abundant euhedral calcite crystals clear to red-brown.

970-975

Very mixed up sample.
Limestone and sandstone as above; and shale: 5%
of sample gray-brown, soft, sluices. Sandstone:
trace, light green color, very fine grained
soft, calcareous.

975-985

Limestone, Sandstone:

985-990

Sandstone: White to light green, sub-angular to
sub-rounded, medium hard to hard, siliceous,
some iron staining, some pyrite, 65% of sample.
Limestone: White to pink-gray, sucrosic, dolomitic, medium hard to hard, pyritic.

990-995

Limestone: With abundant calcite filled fractures, some good euhedral calcite crystal development.

995-1010

Sandstone: White-pink, very fine grained, 75%
of sample. Medium hard-hard, calcite filled
veins, calcite cement, crystalline-looking.
Limestone: White-pink, dolomitic, hard, sucrosic, easier drilling from 999-1003.

1010-1015

Limestone: Same as 995-1010 but with addition
of very fine to fine grained light
green
sandstone: soft to medium-hard, glauconitic,
noncalcareous.

1015-1020

Limestone: White,
very homogeneous
color,
granular, crystalline,
dolomitic,
sucrosic
medium-hard to hard, crystalline
appearance,
well developed calcite crystals in fractures,
pyritic, calcareous cement, angular to subangular.

1020-1030

Limestone: White,
as above, with increased
amount of pyrite. Sample
also contains some
light green, very fine-grained sandstone.
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1030-1045

Limestone: White, granular texture, very quick
drilling time from 1030-1040, cuttings consist
only of very fine, loose, sand size fragments,
some clear, small calcite crystals, small conglomerations
of
pyrite,
some iron-stained
grains, trace of brown, soft shale from 10451050.

1045-1070

Dolomitic limestone, finely sucrosic.
to white, soft.

1070-1085

Limestone, gray-tan, some coarse crystal with
iron staining and minute crystalline clusters.
Some shale, waxy red-brown.

1085-1090

Limestone: Gray-white,
hard, some
Trace shale, red-brown, waxy, soft.

1090-1100

Limestone: Gray to white, crypto-crystalline,
some fine pyrite, hard, with traces calcite
cartels up to 1/8" in small clusters.

1100-1120

Limestone: Light pink, hard, some very fine
sand grains, coarse- crystalline. Some lime
stone, white.

1120-1130

Limestone: Cream to light pink, hard, very slow
drilling, granular texture, pyritic, some well
developed clear calcite crystals, some is dolomitic. Trace brown, gray, soft,
siliceous
shale.

1130-1135

Limestone: White to light gray, coarse crystalline, pyritic, oolitic, hard.

1135-1150

Limestone, granular to cryptocrystalline, yellowish tan, hard to very hard, some random
patches and streaks of yellow staining, some
minute vugs and calcite veinlets, spirifir casts

Light tan

pyrite.

(1) •

Note:

Drilling became noticeably harder, slower
at 1143-1147
rig was chattering
and
jumping; possible fractures.

Note:

At 1140' air pressure was very high,
driller increased the foam concentration,
and the hole immediately started making
much more water. Estimated flow: 425600
gpm.
C-14
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1150-1155

Limestone: As above; also light pink in color,
no sign of spirifir centronatus casts.

1155-1160

Sandstone: Pink-red, marked color change from
above,
very fine grained,
hard, calcareous,
sub-angular, random patches and spots of brown
(iron) staining.

1160-1165

Limestone: Cream to pink-qray, some dark graypurple, sucrosic, very hard, difficult drilling
at 1164' (possible fracture), lost fluid circulation irretrievably at 1165'.
Sandstone: Some, as in 1155-1160.
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Access Agreement

ACCESS AGREEMENT

This Acce;y Agreement ("Agreement") is made and entered into
this ~ ~
day of ~~L
1991, by and between the
Wyoming Water Developrnnf Commission ("WWDC") and Linda and
Ed Baker (Bakers").

'

Witnesseth That:
WHEREAS,
the
WWDC
desires
to
assist
the
Ridgewater
Improvement District
("District")
in exploring for
and
determining the feasibility of, among other alternatives, an
underground source of water for municipal purposes: and
WHEREAS, the WWDC may agree to provide financial assistance
to said Distr ict or the Ci ty of Douglas ( "Ci ty" ) for the
development of a water production well and the construction
of a water delivery system to the Ridgewater Subdivision or
the Ci ty, provided, however, that certain constructibili ty
conditions are satisfactorily addressed: and
WHEREAS, the WWDC has dr illed a well ("Ridgewa ter Well"),
access to which requires use of lands owned and occupied by
the Bakers and situated as follows:
In the Northeast 1/4 of the Southwest 1/4 of
Section 33 of Township 32 North, Range 72
West of the 6th P.M., from the Southeast
Corner of Section 33 proceeding North 3° 28'
9" East a distance of 2,523 feet,
NOW THEREFORE, for and in consideration of
covenants and agreements hereinafter set forth,
agree as follows:

the mutual
the parties

1.
Subject to the condi tions set forth herein, the
Bakers hereby acknowledge, grant, bargain, sell and convey to
the WWDC, its successors and assigns, the right to access the
Ridgewater Well site to monitor, test, operate, repair and
otherwise maintain the Ridgewater Well.

2.
Subject to the condi tions set forth herein, the
Bakers hereby acknowledge, grant, bargain, sell and convey to
the WWDC, its successors and assigns, the right to access the
Bakers' property for the purpose of surveying potential
pipeline
alignments
and appurtenances
relative
to
the
proposed Ridgewater Water Supply Project.
3.
The term of this Agreement shall be three (3) years
from the date of execution of this Agreement but may be
extended solely at the option of the WWDC for an additional
two (2) years upon the payment of consideration set forth
herein.
4.
The WWDC agrees to pay the Bakers a one time
payment of One Thousand Two Hundred Dollars ($1,200.00) for
the three (3) year term of this Agreement.
The WWDC may
extend the term of this Agreement two (2) addi tional years
(from three years to five years) upon payment by the WWDC of
Eight Hundred Dollars ($800.00) to the Bakers.
5.
The actual consideration by the WWDC to the Bakers
pursuant to this agreement shall be credited toward the total
amount of consideration for any permanent project easement,
right-of-way, access and/or damages.
6.
The WWDC and the Bakers will established a locked
point of entry to the Ridgewater Well.
7.
The WWDC agrees that it will give notice to the
Bakers, either via telephone call or written notification,
three (3) days prior to entering the Bakers' property.
Such
notice
shall
include
the
purpose of
the entry,
the
anticipated duration of the entry and the number of people to
be involved in the entry.
8.
The WWDC agrees to use existing roads
access to the Ridgewater Well unless otherwise
agreed by the WWDC and the Bakers.

to gain
mutually

9.
The WWDC agrees that all fences existing at
date of this Agreement shall not be disturbed wi thout
consent of the Bakers.
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the
the

10. The WWDC agrees not to suffer nor permit any fence
or gate opened by it to remain open, nor permit any stock to
come upon nor escape through any fence or gate opened by
it. The WWDC shall immediately r-epair or replace all fences,
gates, drains and ditches injured or destroyed by it on said
premises and pay the Bakers -all damages done by WWDC to
fences, drains, ditches, crops and stock on the premises.
11. If WWDC decides to develop the Ridgewater Well, the
WWDC agrees that they shall monitor the effect that the
operation and use of the well shall have upon two existing
wells owned by the Bakers, one servicing a mobile home hookup
and one servicing an existing shop.
The existing conditions
of the wells will be inventoried by the Bakers and the
WWDC.
Water levels in the wells will be monitored prior to
and during operation of the Ridgewater Well to quantify
negative impacts, if any.
In the event that negative impact is shown upon
these two wells used for domestic and stock watering
purposes,
the
WWDC
will
provide
the
Bakers
wi th
an
alternative water supply in an equivalent capacity from
either the Ridgewater Well ("tap alternative") or from
alternative wells drilled, cased and appropriately installed
by the WWDC or their designated agents in the immediate
proximity of the existing wells ("wells alternative"). These
wells will be installed and completed and made operational at
the WWDC's cost. The WWDC has sole discretion in determining
which alternative will be provided to the Bakers.
12. The WWDC agrees that the water provided, pursuant
to paragraph 11, can be treated to a quality for domestic use
with chlorination and/or water softeners.
The cost and
implementation of the chlorination and/or water softener
treatment is solely the responsibility of the Bakers.
13. If the tap alternative is chosen by the WWDC,
pursuant to paragraph 11, the Bakers shall pay the market
price for water usage over their present consumptive amount
which, for purposes of this Agreement, shall be be four
thousand five hundred (4,500) gallons per day.
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14. If the tap alternative is chosen by the WWDC,
pursuant to paragraph 11, the water from the tap will be used
for domestic/stock water purposes, which are the present uses
and purposes of the Bakers' existing wells.
15. If the well alternative is chosen by the WWDC,
pursuant to paragraph 11, upon completion of the well, the
Bakers will be solely responsible for the well, the pump and
any other appurtenance to the well.
16. If the production of the Ridgewater Well and/or any
well developed by the WWDC clearly impacts the two spr ings
permitted by the Wyoming State Engineer and being utilized by
the Bakers for stock watering purposes, the WWDC will provide
the Bakers with an alternative water supply for stock
watering purposes, with an average production rate of at
least five (5) gallons per minute or more.
If required, an
alternative supply for stock watering will be located in the
vicinity of the existing springs so as not to impair
livestock usage in the pasture.
16(a). This duty to mitigate demonstrated water loss or
impact caused by the operation of the Ridgewater Well is a
continuing obligation of the WWDC for so long as the
Ridgewater Well is being used or produced and the WWDC shall
reasonably and in a timely manner meet this obligation so as
not to unnecessarily interfere with the Bakers' water uses
and requirements as set out herein.
16{b). The obligation under this Agreement to mitigate
water loss caused by the operation of the Ridgewater Well on
the part of the WWDC shall be considered an ongoing
obligation and, in the event testing and monitoring of the
water tables
in the area should reasonably show that
production from the Ridgewater Well is having a significant
negative impact upon the wells alternative, described in
paragraph 11, and the springs described in paragraph 16, the
WWDC will deepen, redrill or otherwise take whatever action
is necessary in order to mi tigated impacts to the Bakers'
water supplies.
17. Any agreement relative to a tap for domestic/stock
water use, except as may be provided pursuant to paragraph
11, shall be held in abeyance until the final decision is
made by the WWDC regarding the construction of the Ridgewater
Water Supply Project.
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18. This Agreement shall be binding upon and inure to
the
benefits of all signatory parties thereto,
their
successors and assigns.
19. The Bakers and the WWDC represent that execution of
this Agreement has been duly and legally authorized and that
the representative of each who signs this Agreement is
authorized to do so in their behalf.
20.
The
making,
execution and
delivery
of
this
Agreement
by
the
Bakers
has
been
induced
by
no
representations, statements, warranties or agreements other
than those herein expressed.
This Agreement embodies the
entire understanding of the parties and there are no further
or other agreements or understandings, wr i tten or oral, in
effect between the parties relating to the subject matter
hereof.
This Agreement may only be amended or modified by
writing, signed by both parties.

IN WITNESS WHEREOF, the parties have executed
agreement on the day and year first written above.

this

~daJ
23alt&
LINDA BAKER

ED BAKER

Acknowledgment
STATE OF WYOMING

)
) ss
)

COUNTY OF CONVERSE
for~oing

The

to -

this

Linda Baker.

..'.IEANEriE
_- - ... -- -

I
:

instrument

was

~"«m<---

day of

otary PubliC

County ~PBEU. • NOTARY ~Uc

(s~

L - _

'

ta Stat_of I
Wyoming I
~~ &pires
Sept. 11 __
1894..1'
-----_t

My Com

acknowledged
before
me
, 1991, by Ed Baker and

-

-5-

STATE OF WYOMING

)
)

COUNTY OF

L q tq J:b ,. e )

SSe

The foregoing instrument was acknowledged before me this J.
day of
ar..(};.st
,1991, by
h?,"L},ete.{ /(. e'1k~f?)1

h

J
•

(seal)

APpr~

of

,

Form and
, 1991.

Execution

S~~

S. Jane Caton
Attorney General's Office
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day

